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INTRODUCTION' 

The purpose of the National Science Teachers Association 
Conference on Science' Education for Physically Handicapped S'cudents 
was divided into three goals: ^ 

- to provide an assessment of the state of the art; 

- to make reconunendations to federal, state, and local 
agencies, institutions and organizations for science 
education and careers in science and related fields for 
physically handicapped stadents; 

- to ultimately affect the quality o:: science education for 
physically :handicapped students. 

The N5TA working conference on Science Education for Physically 

Handicapped Students was held 3, 4, 5 April. 197B at the Sheraton 

National Hotel in Arlington, Virginia; The conference was 

supported by a grant from the National Science Foundation'. 

Attending the conference were participants representing scientists, 

students, educators, administrators, parents and counselors, 

session leaders, staff and conference committee members. The ' 

committee represented the following groups: 

American' Association for the Advancement of Science 
Association for the Education of Teachers in Science 
Bureau of Education for the Handicapped 
Career Scientists 
Closer Look 

Council for Elementa'ry Science International- 
Council for Exceptional Children 
National Science Teachers Association , 
Science for the Handicapped Association 

The planning committee announced the conference and a'call 

for papers went out in September 1977.' 



Ultimately, the incorporation of physically handicapped 
students into science classes, K-12, should be the result of the > 
NSTA conference. This goal would allow these students 'to pursue 
further training and/or careers in science and related fields. 
The recommendations should tie instrumental in motivating the. 
appropriate agencies, institutions and organizations to implement 
services which vill help reach this final goal. There has been ' 
support by the- majority of the participants on the recommendations. 

For the national conference to have been successful, the 
recommendations must reflect the thoughts and experiences of the 
handicapped; their parents and teachers; scientists, students, 
educators, counselors; and the Intersections of these various 
groups. Thirty percent of the participants representing these" 
groups were handicapped people. The 800,000 physically"' handi- 
capped students in the United States now have the right to the 
least restrictive, most appropriate education, This education, 
as authorize^ by Congress, includes the right to assistance for 
the pursuit of careers in science. Current practices iij providing, 
science education to physically handicapped students were assessed; 
and an appropriate direction for future practices was developed at 
the conference. The success of the conference will be determined 
in two ways: • " , ^ • 

Short term - through this publication of the "conference 
and the evaluation of the conference (see appendix) ; 
Long range through' indication of change in the quality 
of science education for handicapped students and through 
evidence that these students are entering science -and 



science^related careers. 




SOMHARy OP CONFERENCE PROCEEDINGS 



. OPENING REMARKS - , ' 

The conference was opened by the chairperson, Kenneth Ricker, 
' Dr, Ricter presented the rationale and the anticipated results of 
the conference, John Akey, President, National Science Teachers 
'Association and Director of the NSTA Handicapped in Science Program, 
welcomed the conference participants and expanded on the project ' 
background. Martha Ross Redden of the American Association for the ■ 
Advancement of Science 'discussed some of the AAAS Office of 
Opportunities' programs for handicapped scientists. ' 

PANEL I: We Are People ; ■ 

Attitudinal barriers and other obstacles to handicapped students 
were discussed by a parapale.gic meteorologist/ a blind kindergarten 
teacher, a deaf physicist, and a science professor who was stricken 
with polio. .The panel members related personal experiences in their 
educational backgrounds which cont5?ibuted to their pursuit of careers 
in science, 

PANEL 11: Current Practices Relating to All 'Physical Handicaps 

, Successful existing programs for physically handicapped children 
in" kindergarten science, marine science, .and environmental center, 
and a science museum were described. 

LUNCHEON: Kainstreaming and the Law 

Fred Weintraub, Council for Exceptional Children, specifically 
focused on PL 94-142; the most appropriate, least restrictive environ- 
ment for handicapped students, and common misconceptions, about this 
'law, Patricia Morrissey, Bureau of Education for the Handicapped, 
. addressed Section 504 of the National Rehabilitation Act. 

WORKING SESSIONS: (five such session were held) 

Conference participants .were divided into four working groups . 
with individuals, such as educators, counselors, scientists, and 
parents representing different interests in each group. 'These 
groups were charged with defining the' state of the. art of science 
education for handicapped students and preparing recommendations 
for future directions in this -area. , 

PANEL III: Current Practices Related to Auditorially 
Handicapped Students ' 

Panel members (two of whom were deaf) discussed science education 
for deal children in the! mainstream and in' the special classroom, 
Discussion included a review of pertinent literature. 



SPECIAL PANELi Film and Slides 

■ A film was shown of handicapped children in a mainstream 
laboratory setting at the Horace Mann School in Washington, D.C. 
Slides and narration depicted mainstreamed blind students , . 
functioning in a biology class, ^ ' 

PANEL IV: Current Practices Relating to Visually Handicapped 
Students 

• Programs for partially sighted students at the junior high 
level,, laboratory sciences for blind students, and teaching human 
reproduction to visually handicapped students were^^presented. 
The panel also discussed biology models and activity-based equipment 
designed for blind students, 

LUNCHEON: Science Education, the Handicapped, and Careers 

■ Haynert Kennedy, Biological Sciences Curriculum Study, dis- 
cussed the BSCS model program for handicapped elementary students, 
A written letter of support was delivered to the conference from 
Senator Muriel Humphrey, ' . 

PANEL V; Current Practices Relating to Orthopedically 
Handicapped Students 

lia parent of a multiply .handicapped non-verbal child related 
the progress of his/her son, Ricky, in a regular classroom, (Ricky, 
who was present for the entire conference, demonstrated his ability 
to communicate via a computer.) Program development and support ' 
models were discussed as well as computer assisted learning, 

PANEL Vl! Science Careers and Physically Handicapped Students 

A project for a science career information center for physically 
handicapped individuals and an intervention program for occupational 
stereotyping- of deaf students were described, A geologist cited her' 
personal success in geological studies despite the fact that 'she uses 
a wheelchair, A rehabilitation counseling program for attracting 
disabled high school students into college science careers was also 
presented, Panelists concurred that every science career is 
potentially open to the handicapped. 

WORKING SESSION REPORTS ■ . 

Session leaders gave their gtoup reports and recommendations, 



SUHMARV CONFERENCE ANALYSIS 

Mary Budd Rowe, Professor, Institute for Developnat of Humaij 
Resources r University of Florida,^ discussed her work with research 
relating to handicsipped children with illustrated the conference 
objectives, Alan Humphreys, Associate Professor of Science Education,,, 
University of Minnesota, synthesized the outcomes of the conference, 



WELCOME - Kenneth Ricker and John Akey 

Dr, Kenneth Ricker, Conference Chairraanf greeted the'" 
participants and introduced John Akey, Science for the 
'Handicapped Project Director^ and the rest of the Con- 
ference Planning Copittee members present (Martha Ross 
Redden, Benjamin Thompson, Patricia Morrissey, John^ 
Schaff , Phyllis Stear,ner and Virginia Stern, as well as ^ 
National Science Teachers Association Staff members 
Marily DeWall, Helenniarie Hofman, and Ellie Snyder. 

Dr, John Akey also extended welcome to the partici- 
pants and presented the charge for the working conference, 
Dr, Akey described his life with his father who has been 
in a wheelchair for many years yet remains an active indi- 
vidual. Dr, Akey then introduced Dr, Martha Redden, Of-'; 
f ice, of Opportunities, American Association for the Advance- 
ment of Science. 
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, ••' m Klffi STATE OF UiE ART? 
: / Martha' Ross nedden - . 

This cccasloD Is a fulflllnient .of a dream that was begin months 
■ ago, lou as well as the different groups of people that you represent 
have the potential' to mke an even greater dream come true and that is 
that all handicapped children across our land will have access to" a 
quality science education. 'It will allow thera to live richer lives and 
even to choose science as a career, What is the state of our science 
education for handicapped children in our land today? This is a question 
that msi be answered, 'When the answer is found, we must use the 
'resoiirces available, attack the problems that reoiain and work 
■together to bring the changes that will assure that the state of the 
art in' the future is adeq.uat9 to proidse this quality science education 
that we. desire for all children,^ certainly including handicapped 
children, 

- J lat Is. the state of; the art of ajience education for handicapped 
children In our country! This question was first asked of me over three 

^ years.' ago by Dr, Phyllis-Steamer, who is here today, Shortly after 
legislation was approved that assured the rights. of handicapped youth to 
an education, a group of diaabled scientists began working with the AAilS 
to Identify the major problems of handicapped 'people as they relate ■ 
to science.. Dr. Steamer was particularly Interested In siirvoying ■ ■ . 
nairnwide the:sclence education opportunities' for phyfiioally handicapped . 
;■' ith." Following her leadership, the.AAiS Project on the Handicapped in 
Science ccaiducted a nationwide survey in 1975, In each state, the chief 
state school officer, the state director of sp^jcial education', and the 

. atate •supervisor of science education were asked to deficribe iho science. 



' • education' program and curriculum available for the physically handicapped 
youth in that state, The sanie question was^ asked of schools for the deaf 
and the blind in each state, The response that came from that survey was 
* indeed bleak,^ for there was not a state in the country that could define ' 
■ • for us the science program for the physically handicapped youth, On^ 
state replied that there were not enough children with physical hpjidicaps 
in that, state for anyone to have ever developed a science program! Ife 
■ were greatly alarmed at the results of .this survey. However, the picture 
was hot entirely glooiiy,.for many^of the people who responded.to the.survey. 
; told US of individual teachers who had done, a good job teaching science 
to handicapped children, either in residential schools,- self-contained 

'J 

classes in public schools, or in a mainstreaio setting, At the completion 
of the survey, we were determined to find these teachers who had offered 
qiiallty science education to find out what, their methods were and their 
recomniendatlons for 'others, , ■ 

Early In '1976, over 500 science supervisors and school supervisors 
from^ across' the country were asked to identify teachers that they had known 
to be effective science teachers to handicapped youth. Over 500 teachers 
'Were recoitended by .the administrators. These teachers were then asked, 
■V to complete a questionnaire describing the setting of their class, the 
handicapped children in their classes, materials and curriculum they used, 
adaptations that they had made in these curricula materials, recomraenda* , 
.tions for other teachers and persona who had consulted with them in their 
teaching.^ Over 250 such teachers responded' and stand willing to share their 
experiences '/dth^other teachers, Some, of those teachers are here today,- 
When we looked for answers 'to the state of the art question, we became 
aware^-lmmediately that, in spite of the obyious lack of quality science. ' ' 
education across our nation, there were mojiy handicapped scieniists who 
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somehow, iBade it tough a. science education and ir.to'careera in science. 
It iiffliediately becaiae obvious that we should' ask these people for their 
recoiiroendations for inproving the state of this art, 

' Soon after the nationwide survey on science education was begun, 
m began to invite disabled sclent' to Identify themselves in ordef ^ 
that they could help us to understand the barriers that they had faced 
in getting their education and jobs in science and that they would ' , 
further share with, us their coping strategies in overcoming these barriers. 
The wealth of information that has been received from this group of 
scientists that no« nujnbers. over 800 certainly sheds soiue light on not only 
the state of the art of science education for, handicapped youth, but 'to ' 
this state can be improved. " In this room today, ^here are also several 
. members of this resource group of disabled scientists who have come here 
prepared and willing to share m this group some of th? infomtion that 
they have so generously shared in the past with'AAAS. ' 

So I'ask again, "lat'is the state of the art of sdpnce education _ . 
for handicapped' youth?" I have m to foow.through the past months 
■ something about it. Up until this point, it has been discouraging, but 
as I look out at representatives of that group of^ faithful' teachers, I 
- see people wo have planned and adapted 'materials and have b'een determined 
to offer the very best of .science education to the handicapped students who , 
are included in Iheir classes. And as I look at.handicapped scientists , 
. who have overcome the barriers faced by the lack of quality science 

■ odiKiatlon, and who are ready and willing to share with us the strategies 

■ they used to 'Cope with these problems, and whcr. I see, even in this group, 
young f«ople just beginning to receive their science education, I am 

■ * encouraged to know'that, a boRinning wilUe, mad? tlils weekend to change 

the course of science education for handicapped youth. Ihat change 'will 



be brought aboiit by-people like you, 'scattered' across this countiy, who 
will work together and inspire others to work to assure that every, , 
handicapped child, along with every non-handicapped child, will have ' 
open to them the options allowed by 'the provision of a quality science 
'education, If things are goliig to change for'handicapped youth. in • . 
science, it is going to start with you, 
' ' 1 challenge you today' 'to work hard, share with us, realize 
that what you have done is remarkable and- important, and help us to ■ 
understand it so that we'll go back home determined' to do our task more 
efficiently, Work hard. Your 'work will be the 'beginning 'Of greater 
things to come, ' 
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PANEL I: WE ARE PEOPLE , •' . ' 

Farticlpanta : . • ' • 

Herbert I Mlm "The Price of Being Born Disabled" 

■ f 

Caraen Loperena "A Visually Handicapped Student Prepares for 

Catherine TwouBy. Fosnot a Career in'the Field of Education" 

Robert S, Henchel y \ Lack of Science Education f-or the Deaf at 
the Elementary Level" . 

Gregory' Stefanich "Accepting the Handicapped" 
Phyllis Steamer, Chairperson 



fcn one la boin.rith a disability severe enough that 'society chovee 

■ Mm into educational and social programs (which non-handicapped persons ■ 
develop), one becomes separated from 'normal' persona. M, all through 
his school i^ears he is forced to leani frora other disabled students. 
Tea^era that enter into special education programs do not have an oppor- 
tunity to interact with the physically handicapped until they are h1?ed by 
a school. Therefore, the lack of understanding of how to make the disabled 
students perfomi.at the highest'level'-posalble' allows tefichers to design 

■ courses to' fit the UMtations of his pliyslcal handicap.' This makes the " 
student fall further and further behind his 'normal' peers.. Slnce^ higher 
education and einployinent for the dlaabled are still hard .to obtain,' 

. \ teachers will often let studies decline to a point that they think ■should 
^ r be the level at which tl,elr physically handicapped stutats can perform. 
-Parents of 'the severely disabled generally agree with the teachers for , . 
'. , two basic' reasons: l) The Ind" of confldence^M their child icapome- 
day be'able to find einplo:/Tiient .and become a useful part of aociety;^ .2)^ • 
The parent feels sony for the child and does not want to see hloi study 
90 hard when he could be enjoying the outdoors or doing his I'liytilcal 
'therapy which' would enable him to do more for himself when gm. 

Most sociologists agree that children learn mainly from their . 
. parents and peers, ilost parents of handicapped children do not give 
; their child the. encouragement that he needs to overcome his fear of npt 
becoming useful, .The teachers and his peers do not offei* encouragement ^ 
because they too are unable to see' any successful handicapped people- 
6 who graduated from their school, ^ Perhaps this is why the handicapped ' 



persons who develop drive and won't take 'no' for an answer are the only 
ones that beat 'the system 'and go on to make soinethlng out of their ■lives, 
•tever, these persons are often labeled by, teachers, parents, and _ " 
rehaMUtatlon specialists as 'special', 'thus putting them, above the other 
students," Most of tlie other students dp not ,feel they will ever be , 
•special', and, therefore, they are not encouraged by. those' few 'special' 



The teachers who are handicapped themselves make the greatest 
contribution to disabled students. .Tf they are lucky enough to 'teach in 
a school that has .both 'normal' and' handicapped students, the contribution 
Is even greater, lliese teachers can teach the handicapped sti'dents froiii 
their own experiences, and will often make the students work twice 'as hard 
as 'normal' teachers do for they know that if a handicapped child is ever 
goiiig to get ahead'in society, he will have to be twice as'knowledgeable ■ ■ 
, as a 'normal' child. 31ie handicapped! teacher will imprint on the minds of 
..the ^normal' student thut the disabled are the same, as anyone else expept , 
■ 'tfiat' they' are physically limited, len: these students grow up; and flnS ^ 
empjoyment, they will have more understanding toward the physically 

■ ^handicapped and will perhaps try to change tlie attitudes toward the dis- 
, -abled. In'the long run, I feel it will be the attitudes of our society 

that will have, to be changed if the physically handicapped' are going to 
be able to live a life that is 'ml' and fruitful. as possible. It 
should be remembered'that the mind Is the most important part of the body, 

. and the physical part m be handled by a robot. ' ^ 

It might seem ironlc that three teachers,- who had the most impact ' 
upon iny career, as well as life, were all handicapped. The first was 

" • an elementary school teacher in an all handicapped school who had the under^ 

■ standing that I could 'contribute more/if I were allowed 'to type, rith my' 



foot (which I did at home) in class, The other two handicapped teachers 
• were a' high school English and a high school Science teacher, EngliBh ■ 
' teacher got polio rather late In life, and, besides being very good (b^t ■ 

hard) as a teacher, she taught. us that our physical llniiMlons did, r^^^ . 
'^•mean that we could not be useful instead of sitting at home, and* vegetating, 
^ She taught us how the^ power of letter writing could be used to obtain «hat 

we wanted out of life. Later this became the way I got Division "of . 

Vocational RchabiHtatlon to finance^ college educati^vn and it'Was also 

M I became employed/ When 'she. was asked' to retire because her teaching 
' .was not whaf the school wanted, 1 received ^ first look-at what society ■ 

could do if they dldn''t like someone. This could not happen today - or ; 

.could' it?, Since I was always interested "in 'acim, I'guess I worked rather 

■ hard at 'it and even though I could not use iny hands for lab experience,. 

. X^watched f fellow students. .Sometimes .1 was able to,tell them how to ■ 
con^^t an experiment. W Science teacher; ;who was' handicapped himself, 

■ understV thiS' .concept, t^e^best: it ia more iraportanf for a scientist to 
■ 'loiow how'and why ar. experlirtent Is done than to physically go through the. 

motions which a robot, carl do.- T^is teacher also/encouraged me to enter. ; 

science fairs and spent many long' hours with 'me going over the science- ■ 
' "^papers I' wrote. I became the first handicapped student to attend a city , 

and state widc~Science Fair ■■ but not with the approval of the school 
, principal, Since n speech^efect made It hard for persons to tinderstmd 

me when it became time for me to explain.iiy^-science project, I found a . 

^fellow studnet to tali for me. Many hours 'Wew^Bpent^tralnlng him about 



my project and what to'' say- 

r feel a new dawn ia breaking for' the handicapped rith.the if lemen- " 
tation. of Section 50^ and of Public Law 9^U2 regarding feching of the 
disabled* T^e handicapped are no longer required to attend all handicapped 



schools; but can attend a "school In their own district so they will be 
among 'normal' students. froia their own neighborhood (which will alb'? 
improve their social outlets). This should 'solve some of the isolation 
problems that many disabled persons (including u^self ) faced* These is, , 
however, a danger that, the schools will not follow the Intent of the law. 
tor" exaniple, schools could make only a few classes barrier free and hire 
a few special edujatton teachers who will develop programs especially for ^ 
the handicapped; Ihese programs will take the disabled out.ot..tiie class- 
room,, therebyineressing the isolation problem.' If science leachers are' 
allowed 'to substitute non-lab classes (wbic'fi'lM allows if' cause can be 
shown), lab sciences are likely to be eliminated because fiiodiflcations will 
talie the longest. Also, some science teachers and departcient administrators 
,Diight not like the idea of having the severely handicapped students In their 
'lab classes where physical limitations may prevent thera from carrying out 
some experioeats,. It is up to the handicapped scientists to encourage 
teachers and .handicapped students 'and to aid- in the development of modified 
courses so that marimuiD education is psible/ !e should give our know- 
ledge freely to those who want" it those 'that do not ■want I ti ' ■ 

Once we educate the handicapped persons .in s(;ience, we have ' to see 
to it .that science vdll ^ve them employirent. We are asking society to . , 
pay for the education of the handicapped In science and we have to answer ' 
to them if the graduate Is unable to find, employment., Wejust be willirig 
to' act as. ro'e" models and research persons i[eepiiig-"ln mind that the disabled 
person might only have one charicd'at'emplopent, for, the disabled can't 
pump gas or wait on "tables while they are waltlnp for the right Job' to come 
along. Because education has allowed them to know what It is like' to be as ' 
independent as possible! severe depression, will overcome the stiident if he 
has to return home where he is not.useful • Suicide Is pften thought of, and' 
depending on the Individual's drive, can lead to a deadly end. Employment 
"'must follow education,. V 



'A VISUALLY HANDICAPPED STIIDENT PIPARES FOR,A CAREER' IN W FED OF EDUCATION 
. Carmen loperena and Catherine IVomey Fosnot 

THE HANDICAPPED SlTOENrs PERSPECTIVE , •.• 
■ Carmen loperena 

I am twenty four years old, of Puerto Mean descent, a graduate student 
in Early Childhood Education, and a part time teacher of a kindergarten class. 
'My vision is 10/200; I am legally blind, I write, this ^paper because 'I feel ' 
it is of importance to all educators, most particularly educators like a 
' ipecial education teacher I had 4n elementary school . , len I graduated from 
her class she offered ine words of advice. She said I would never graduate 

■ from high school and should forget about college. 'I can still distinctly re- . 
raeiiiber, banging head against ^ desk' until i\ was bruised and I passed out, 
because I was afraid of 'her reprimands if my answers- were incorrect., 

. jl was bom a healthy, but premature baby. I was placed in an Incubator at ■ 
■birth and unfortunately was given pure oxygen. This nedical procedure probably ' 
' saved f life: However, the retinas of eyes were permanently damaged.' Neither 
„ my family nor the educational system in my'' community 'wag equipped to meet, nee'ils. 
My parents, Puerto .Ricans.'in Manhattan,' were trying ver^ hard to assimilate into 
the American society and I only made that process more difficult, to we went 
. shopping I would pick things up in order to see them more closely. 'People would 
„, stare 'and my parents^would'yell at ioe. ■' I was not allowed ,to bring friends home 
and alniost always played inside, 

, 'In school I was in a "mainstreamed" program". • ,1 attended the regular public 

■ school classes most of the day. For extra reinforcement of skills, I also was in 
a "sight conservation" class. Most of f teachers, ^with a few exceptions, were 

. insensitive and uneducated to my needs.- The material was presented totally in 
written fomi, either in workbooks 'or on the chalkboard. Because I couldn't see 



22 



the work, '1,^11 behind. The teachers wouldn't' let m move chair In front 
of the board becajise then the others couldn't seei By the time the other' child- ' 

ren finished, copying 'the boartok, and I could start, ,the' teacher would be ci 

^ , 

to sofnething new* Math wae^particularly difficult becauee it was taught totally 

• ■ . , ' ' ' ■ ' ■ ' 

by writing' nth exajoples on th^board. I could never finish copying iny examples 

or homework. . * , 

In Junior high, 'science' became iiy most difficult subject. ■Most of the science. 

I encountered was hWled by the teacher in^ront of. the room, and I couldn't see. 

Sometimes ^ teacher would allow me to sit very iilose to her when she did the 

^ experiment. ["Tils only caused further eiri)arrassment,'"l\owever, becaiise then the ' 

other students would frequently make fun of me. I was never allowedHo help in " 

cooking activities or pet 'care because the teacher thought I might caiisei fire 

^ . . . ' ■ ' ' ■ . \ ' 

9r endanger the animal. Frequently in biology, we used microscopes .and drew 

" , . ' ' ' ' ' 

, diagram^. .These kinds. of'assignments were impossible for me. I, spent hours loofc:^ 

Ing for diagrams that were large enough to- copy. 



Reading, Spelling, and Writing were of course difficult', too. Not only was ill 



■ ./. 

hard to discern the .printed word, , but English was also f second language andy i 
I "sometimea needed translations,' I tended to reverse certain fetters in words, 
. although ! saw them in' their^ correct pjacea, Also, even when Tused the dictionary, 
• eyes would misinterpret certain 'letters in the work and I would misspell the ; 
word anyway. It was difficult for my teachers ta understand that it was not \ 

. ' " ■ i 

just tha-t I saw less that fully slghteJ person, but 'that what I did see was blurry.- 
' ifter graduating Trom high school with passable grades, I decided, to attef t / . ■ 



college.' At- first 1. chose science as a iBaJor,bu1i it 'seemed as If science i 



visual field. -After a semester of chemistry; which I failed, I changed f major' 

to Education. I had worked with children in day care centers and at camp and 

had always enjoyed such work. I enrolled at M, New Paltz and^began work in ' 



Elementary Education. 

At first I told no 'one of f handicap. I, was reaorved that ray life at 
college would be without embarraesroents. However, when exam time came,'.I could 
not even'fin^h one exam. It became necessary to tell ray professors about . 
taiicap^ It becaite necessary for me to- accept ny handicap If I wanted to ' 
succeed In college . • , • ' ■ 

• Gradually I became aware of agencies that helped the blind student. Several' 

. of these- agencies provided material, specially prepared for the blind. I have 
listed these agencies in an appendix. Perhaps they can", be of benefit to others 
■ with handicaps like i^yself or educators working with visually disabled ^students', 
1th the acquiaistion of a monocular, a seeing eye dog, Maggie,, tap«d booh • 
and'large print materiala,'iiiy college courses became a little eaaieif and I really 
began to enjoy education. Onfortunatelyj Professional Core loomed ahead. 
Professional Core Is composed of five methods courses and reqdres participation 
•In a classroom, ' It is taken the semester before student teaching. Science was 
one of f methods courses and it again was' a major problem. Our first aaslpient 
m to bring In an Insect that ernfled, hopped, or flew, This' was'- difficult . 

' since I had, never seen an Insect clearly. A ifrlend caught, one for me and I 
brought it to class, however, I couldn't see it well enough to identify It. 
When the Iristrucjor discussed millipedes and centipedes, I couldn't, tell the 
difference between the"two words, neyenrdnd, the two animals.' This' didn't woriy 

, me too. much, except that one of ^ these two types at animals was possibly danger- 
ous and I- couldn't tell them-ap^rt len the instructor went on to reptiles and 
.flinphlbians, I thought the class would improve. After all, I did know what a 
turtle was. Unfortunately,. the instructor discussed scales- as a criterion and 
I didn't even know what scales were.' , ■ 



ill ay science experiences were not fnietratlng, however, There were moments One day a aubBtitute teacher waa In for the regular gyi teacHer. .When I 

■; I treinendously enjoyed, such ao when we worked with electricity and later, ' took the kindergarten class to gym,' the substitute mistook me for the teacher, 

plants, len I had Mterlals I could touch and work with I was thrilled. . This incident gave me great hope, I was beginning to ,(eel that I night actually 

Experiments to find "what will happen if.,.." that 1 could feel and view - , ,. . become a teacher, For one of the few times in f life, I was beginning to 
closely nyBelfleft^Mxhllaratcd. " ' • ' ' ' , feel like 'a success. . 

claosrooni" participation was veiy rewarding, also. I worked in a first' ■ , _ 

gnide clasgrooiii. Jihen owayTraii the pressure of books and actively invoM 

children I m happy. And, I knew I wanted to give children the 'experiences of , , j 



.learning first Jian^*,' by active Involveinent themselves, that I had never.had. 

Hooked forward to student teaching with mixed emotions, Although I knew 
I would be actively Involved with children and that excited me, I was uneasy 

; and frightened (jfu^allure, ■ When I interviewed with ^ supervising teachers, 
they Immediately made It known to me that if any llraitalions presented .them- 
selves In the classroom they would have to be designated on my certification. ' 
He 'alao discussed the expectations that each of us had of student teaching. 

. , I learned my Qsoigniftent would be two kindergartens; I woiild spend eight weeks 

' In each. , When I/left -the' interview I felt a bit better. 

. ■ . The flrsj-'few wq^ika of student leaching I observed thrnGt^r teacher closely, 
'j * , ' . ' ■ ' y*^'. ■ ■ . , ■ • ■ ■ 
There' were tiinefl when ! didn't understand her actions hut Lnever asked questions, 

■ : ■ ' ■ ' ■ ■ ■ 

■ ' flo as to, appear Intelligent. Later wheii 1 began to work with the children many ^ 
of ^ questions were answered. . . . " . 

. : . One of fwrs had. been that I, wouldn't be able to oee the chlldrei); clearly 
enough lo diagnose their needs, I goon quickly caine to realize, however, that . 

■ /I was gaining a great-deiil of Insight even with handicapped vision, I also , 

■ felt good about my lesson plans, ' It was easy for'me to motivate the children 
and get them Involved In thinking. 
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■ ' ■ THE EDUCATOR'S PERSPECTIVE 

Catherine Y Fosnot 

i. ! ■ . 

yhen I vas first approached by the coordinator of student teaching about ^ 

having a visually handicapped atudent teacher In toy class, my itoioediate reaction 

^ vas AO. I had recently had a baby and was trying to cope with fanlly and work ' 

■.. y responsibilities together. I felt a visually handicapped .student would need a 

' . great deal of work and titue from ine that perhaps I could not give. I also 

wondered, adoilttedly, how we could fully certify her to work with' children. 

' Kould she really be able tc manage a whole classroom of children alone it she 

',, * , couli not see them? 1 consented to discuss these problems with her. ' ■ 

. At our first oeeting,'! was so struck by her fierce determination and drive 

that I iiiiMdiately knew we had to accept this challenge together, 'Carmen openly 

faced her weaknesses and limitations. 

In her previous education she had been giv«n almost no phonic tools for sound* 

Ing out words. Because of her visual. handicap, she had also had limited experience 

with the printed word and therefore often ralspelled words or reversed letters, when ' ' 

trying. to write down children's experitnce.'stories. Her printing was also difficult 

' . to read at times since her letters were not uniform; details were hard for her to 

I, discriminate. She could not read stories to the children, nor play a musical 'In- ■ 
I ' ' , ■ 

struneni;, 'She felt insecure with arts and crafts, cooking, manipulatlves, blocks, 

^ ' ,■ ' . I' ■' 

|, and environmental activities because she', hecself, had had little experience with ' 

them. Visual discrimination and visual, wry games were difficdt. Yet all these ' 

activities were a large part of the kindergarten 'program. Management of the whole 

classroom and group meeting times were obviously difficult, also. Froia across the 

room she could see shapes, but no faces. The playground presented, the saise' problems 

■' ^ ' ... ' * , 

■ ; ^ . . " ' .11 

* ■ ! ■ 



in an even exaggerated degree. I also worried about' the presence of Carmen's < 
seein^'cye dog, ^ggle, in the room.' Md'she knock over children's work) step- 
on materials, or disturb children's play? • ' 

In some ways the limitations seemed insurmountable' and yet I knew with Carman's 
courage and determination, and a little creativity, from both of us, we could dis- 
cover alternative methods of teaching. 

Carmen had strengths, and talents, also, which we discussed. For years she had 

trained her memory to be an aid. She had learned to study by listening, to Capes, to . 

t, ■ ' ' ■ * ' ' ■ . , 

assimilate boardwork before it was erased, to remember details she might not see'. 

again. She was a very creative individual, also. Since she had been forced to find. ^ 

alternative methods of learning in school,, she had developed an abllity.to 'solve | 

problems creatively. Thirdly, she had trciiHindous drive. She was a hard worker 

and was-wiUing to spend long hours in school,. before the children arrived and after 

the children left. He decided to put her strengths to lise. 

' To achieve successful management of the class. Carmen would arrive'at school ^,1 
about an hour before .the' children an'd'set al} the activities up so that when the ^ 
children began to arrive she .could concentrate Qn what they were wearing, their > 
body build, hair color and length, and the sound qf their voices. This aided her ■ 
in: recognizing the children across the room and in the playground. She also kept 
her monocular close by in case she needed it. ' - ' ' 

^ At first, she had difficulty controlling her voice.-' yhen'she felt she was - 
losing control over the group her voice level rose. This only .made the group .more 
excitable. . I suggested that she might possibly be trying to compensate for her. • 
blindness, assuming the children couldn't see of hear her since she couldn't see 
them. Once she realized the reasons for her behavior, change occurred. Together' 
with the children she worked out signals to ,use when the class seemed to be getting- ■ 



too noljy or out of control. She illppfld the lights to tell the children to' 
■' "freeze." She could then focus theaback In on constructive activity. I reinem- 
ber one day when the class m particularly "high". She flipped the Ughts and 
" had ill the children lay very fltill-'Bnd told then a story about.an island with 
no noise.- The children Instantly calmed to the aoimd of her voice. 

SoiifitiiMB when there .were special projects planned, Caroen would utilize 
a tape recorder. Since shevas fanillar with the tape recorder as a teacher, . 
. the uaed It ai a teacher for. the children too.' She devised a lesson that was * 
lelf-directed and aelf-comctlve. That enabled her to move, around and work 
. with- the other children.; 

In the.bejlnnlng of her student teaching experience she worked only with ' 
laall groups . in cooklnj, blocks, nanipulatlves such as lincoln logs or tinker 
toys, 'and' arts and crafta/ This gave her a. chance not only to get id' know the 
children, but, alao to have.som first hand active leaming'expcrlenceB herself, 
Soon stie began to feel at case with the waterlalfl and really' enjoy the procesa 
, of education for she was experiencing the joy of learning along with the children, 
Hard work vas the key in developing better printing. Carmen spent long 
" hours practicing printing neatly and uniformly on lined paper. Today I think it 

would be inposslble to discern Carron'S' written work from mine. 

-''ft ■ ■'■ 

To deyelop better phonic sklllfl, Canaen and I sounded out words together, 
r helped her break the word into syllables and try to spell it Instead of spelling 
,.lt for her. She also'used the dictionary frequently. This was a great learning 
experience for the children, -also, . - . 

Carrt'faalliafized herself with Parquetry blocks aa'a method of teaching 
visual 'diacrlffllnatlon skills. By using her sense of feel she could determine if 

',<;'■•,.._■' 
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the child had reproduced the pattern correctly. She also prepared extensive games ^ 
and visual materials to use that were large cnough for her to ace, , 

Story tine, however, remained an obstacle, Cariiien could not rend to the 
chUdren. Finally her creativity blossomed. One day she had the children paint 
' pictures of their favorite anitaals with flourescent paint. Then she asked them 
to tell'her soiiiet'iilng about their pictures. ' She put their responses on tape and 
"' bound the pictures Into a book. The next day at story time the children listened , , 
to their talking book and looked at it under a black light. Since then she has used,.; 
flannel board atoriea, records, and even nenorized large print books, , > 1 

. Maggie, Carron's . dog, never presented difficulties. The children liiiiDediately 1 | 
* fell in love with her and she became an integral part of the class. ," ; 

Aa the period of student teaching 'drew to a close, Carmen' and I began to dia- V 
cuss herjuture plans. Although ahe had nade tremendous progress and I felt she | 

■ could manage a classroom alone, there were areas in which she still felt weak. She \\ 

decided to continue her education on the graduateievel in Early Childhood, Education \ 
■ ' ■ ■ , r ' ' ,j ] 
' and requested to work part time with me in the classroom. Taking theory courses 

and being able to implement it in the claasroom seemed ideal. . 

Today as I view Carmen working with the children in the class she seems a tear 

mate rather than a student. Observers walk into niy classroom and find It hard to j 

' believe ahe is blind. Frequently she substitutes for oe. We know the' future will ■ , I 

still be rocky; she will have to deal with attitudes of the' public and administration. 

. But, with her determinBtion I know she will succeed. 

y Carmen has gained a lot from our experience together but' I feel I have also. . 

■ She taught'me new ways to approach teaching and helped me develop a sensitivity to 
the' handicapped. But, mD8t''of all l've gained a'close and dear friend. 

■ ■ , ' ' '■' " ■ • \ 

■ . ' ■ . " ■ ' ■ i 




APPENDIX A 0 ' 

. AGENCIES TIIAT cam' HELP ^ 

. STATE AnfflciES ' 
I ' — [ — . ■ ' 

lijtate CoMls.Hlon of the Visually Handlcappcr 
. ' 89-02 Suf[ern Blvd. , 

Jatsiaica, NK 1U35 ■ ^ ' 

. Providca the visually handicapped student with financial aid for education 
' beyond high flchooL 

2, Recordings For the Blind 

215E, MthSt. . ' 

' New Yorl^.N^ 10022. 

Tapes text books and lends the tapes to the'vlsually handicapped, 

3. The light House 

lll E. 5?thSt. . ' 

New York, NY 10022 ■ , 

■ ■ Provides the visually handicapped ylth the tools or skills needed to 
cope successfully in 8 sighted world: 

Guiding Eyes 
Granite SprinR Road 
' Yorktown Heights, NY 10598 * ^ , 

Trains guide dogs. 

NATIOHAL ORGANIZATIONS ' ^ • ' ' 

1. American Association of -Workers for the Blind ' ' 
1511K Street, N.W,. , 

Washington, D.C.^ 20005 

<• 

An association of professionals, individuals, and agencies Interested in the 
general welfare of Mind persons. 

2. American Council of the Blind' 
' 818 18th Street, N.W. 

■ Suite 700 • ■ / • 
Washltigton.D.C., 20006 

Principal publication! Braille Forua , bimonthly. 

An organization of. blind persons with chapters throughout the United States; 
its purpose is to Inprove training and eiDploynient opportunities for the blind. 

3. American Foundation for the Blind 
15. West Sixteenth St. 

New York, NY dOOll : . : 

Principal publication! New Outlook for the Blind , wnthly. 



.' Serves as a clearinghouse for information about bilndncua; offers professUnal 
consultation to governitiental and yohntary agencies for (he blind; publishes e»" '. 
tensive material on blindness; sells aids and appliances for the blind, ■ 

American Library Association 

Health and Rehabilitative Library Services Division 

50 East Huron St, ' 
, Chicago, Illinois' 60611 ■ • - ■ 

|/ Principal publication! Health and Rehabilitative Library Services , quarterly. «. 

A professional organliatlon of librarians concerned with services' to' persona 
with visual, physical, health and/or behavioral probleas, Promotes the developaent 
of standards for materials, services and personnel;' encourages cooperation among 
agencies' and organizations in publlcltlng and Implementing library services to 
the handicapped, ' ' " , ^ "v- 

'5, Association 'for Children With Learning DlBabilitieB. 
■ 5,225 Grace Street : ' 

Pittsburgh, PennsylvanlM 15236 . 
. Principal publication i. Iuro of Interest , monthly.' 

Includes parents of children with learning disabilities and interested- 
professionals; dissenlnates' public information. 

t ' .' ■ 

6. Association for Education of the Visually Handicapped - 

160^ Spruce Street ■ ' ' ' ' \ . ' :. 

, Philadelphia, Pennsylvania 19103 

Principal publication! .Education of the Visually Handicapped , {|uarterly, 

A professional and parent organization interested in the education and guidance 
of 'blind and partially sighted children.,. \ ■ 

7. Council for Exceptional Children c ■" 
' jl920 Association Drive 

Reston, Virginia 22091 
, . Prineioal publication!' Exceptional Children , 9/yr.: 

■ A professional organization concerned with' children who have special educational 
needs; publisheB materials on special education and serves as-a clearinghouse on ' . 
'exceptional children in the nationwide Edijpational Reaearcb Information Center 
network. , ■ ' ' . 

8.. Goodwill lndu8tri«sTot America ' 
■ .9200, Wisconsin Avenue, N.W. ^ 

Washington, D.C.' 200U 
, Principal publication! /GIA Hews , 'biweekly.' 

* |Alffl, 'iiDntl)ly ' ■ • 

Federation of local Goodwill agencies concerned with providing vocational 
rehabilitation services and ef loyoent opportunities for, the handicapped. 
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9. ladley Schoolfortlw.BlM , 

700 Eh Street . - " 

- Jlnnetka, Ill'lnolfl 50093 ' . - . ^ , 

Offe'ro correspoadenco courses in both braille und recorded foms to blind • 
\ and '^caf/bllnd gtudeiits and adults; service is free and vorld-uldc. .. 

10. Handy-Cap HoriionB 

3230 East Loretta Drive - 
Indianapolis, Indiana kiW • . 
Principal publication; ' Handy-Cap. Horizons , -quarterly. 

' Organization of handicapped persons interested in world travel; group tours ' 
are conducted. . v , ' • 

11. Library of Congress . " : 
Division for the Blind and Physically Handicapped 

1291 Taylor St. , N.W. 
■ Wlngtoii, D.C, 20342 ^ 
^ Principal pubUcationaJ Talking Book Topics, bitnonthly, 
' • ' Braille Book Review, bimonthly. 

Provides' a-free'librar service to visually and physically handicapped, persons 
through a network of coope dting regional and subregional libraries across the 
country. 

12. National Society For The prevention of Blindness ■ , , 
J9Mdon Avenue. ■ . ' 

New York, NY 10016 . ' 

Principal publication; The .Slght-SavlnR Review, quarterly. 

Sponsors prograins of public and professional education, research, and coitunlty 
' services in the area of 8ight,conservati6n. ^ 

13. Special Education Inforoation Center 

BoxU92- * ' 

Washington, D.C. 20013 

Disseminates infonaation on 'apeclal education facilities and services for 
handicap;)ed children. . . ' 




A UCK OF SCIENCE EDOCATION FOR THE DEAF AT THE •BLEHENTARY' LEVEL 
• Robert S. Hiinchci* 

Serving in the capacity of a role model for the handicapped, 
the author has been able to observe at first hand the science programs 
being offered 'to the deaf In his lecture tour across the nation. 
Serving in this role model, as well as the fact that the author Is 
deaf himself, has allowed him to speak with the students and the 
science teachers, unrestricted, Furthermore, the author is a Sr, 
Physicist with 16 years of work experience and has had over eight, years 
of experience teaching science and math to the'deaf at the elementary 
and college level, ^so he 1? quite qualified, to evaluate the. observed ' 
science progrns in the schools he has visited. At the time of this 
vritlnjihe has visited 25 schools in ten (10) states. 
■ 'These observations have shown that at Lhe elementary. level and even 
at the high school level there is a lacli of science education in schools 
, foe the deaf, both special and public, This lack of the development of 
a basic science curriculum from kl'ndergarten to the twelfth grade is a " 
national disgrace and one that puts the deaf child at a disadvantage in 
comparlson'to the nDn-handlcapped child,. Furthermore, deaf students are 
still being pushed Into stereotyped job rol'es and dead-end jobs. For^ 
the female' students it Is even a, worse problem.' 

Part of the problem, and the most often used, excuse off,ered by the 
.deaf schools, is that^the deaf child needs to spend more time on speech ' 
and language development. Hence, Science Education is pushed aside 



until Che upper grades where U Is suddenly Introd.cod vkho.t n.oddd 
foundation to buUd up6n. This 1» a falae and badly used excaseX, There . 
is no,reason.vhy, science cannot be'usd to develop vocabulary along ilth 
language development. 

.Durlng.the author's tour, he found .any other problems and eKcuscs . ■ 
being'iade for the lack of Science Education for the d.af. Howcyer, none 
of these excuses ore acceptable., nor ar^^ the problems unsolvable. because 
it has been found th^L there are sone programs that do. dffer an equal 
science curriculum to the deaf student. Furthennore. the author himself 
has developed i^nd" implemented, a science prograr, at the Rochester School ; 

for the Deaf, which is now equal to. and in some cases superior to, science 

courses being offered in the city's public school. 

First let us look at the barriers being placed in the way of the deaf 

child,Vo avoid teaching them science. Some of the typical excuses brought 

forth are: ... , 

a. Unguage and speech must be taught first. There4s.no time . 
for science until high school. 

b. Sdience is too Hard for the deaf child. 

c. We do not have the equipraent and.it is too expensive. 

d. The daily schedule is fixed, it cannot change to allow a 
• longer laboratory period.. • / 

These are but a few of the uxcusot. thu author h.is heard. All ofthese 
excuses do not hold up to true facts that have sho-^ that science can 
'and is being taught to the deaf^. Going deepen into the problems, vc soe^ 
that the picture is much the same wherever there is a lack of science. 
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Some of .these problems are: , ) .' ' ' 

:■ ■ a. The teachers'are trained in Special Education but lack a . 
> science background. 

. . b. The stereotyped idea that science is too' hard for the deaf 
■ still is present and thus they tend to turn students away 
; from this field. ' 

c. . The lack of laboratory, equipment and the fact that the teachers 
^ ■ do not know how to build low cost equipment or borrow what is 

needed prevents the much needed and.valuable experience of 
"hands on" science. 

d. The poor communication and. lack of support ^n some schools 
between the science teachers,and, the administration results 

_ In needed information not reaching the science teachers. 
/ Furthermore, in some schools the teachers'cannot attend- , 
workshops to improve their' science teaching skills. , 

e. The lack of knowledge on the part of the teachers about ■■ 
deaf scientists who have been successful in their' field, 

- tends ;o keep the stereotyped ideas in existence. 

■f. The, lack of a flow .of, information among science teachers 
results in a poor spread o£ Infoniation. Many times a 
teacher In one school has »ade up a highly successful science 
cours'e but this does not reach pthers because of communication 
breaMown betueen the schools for the deaf. 

■ ■ In answer to these problems, the author will show how each of , 
■ -tfiese problems can be solved one w.y or another. Teachers should have 

the chance^to attend workshops, take courses' on science and, if 
.^ possible, work with a deaf scientist to learn the subject. . Science, 
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started in the early yeaw and built up as the student progrcsaes, \ 
'Is ho harder than any oth^r subject. We have found that when prcaented 
in a fltlipulating manner the ..students enjoy the course very much and 
look forward to each session., 

Laboratory equlpnent does not have to, be expensive. Your 
Ittaglnation and aoinc paper clips, tin cans and rubber bands can teach 
more than the most expensive piece, 'of eqyipnient, which 1b kept ' 
locked up bccauBe of > fear of breakage, 

The administration must reallre that science, la not' a fhcd sub- • 
Ject, but one that rauBt be flexible enough to tal^e advantage of what is 
■-occurring at a giiico tlDie. A field trip to get rocks or flowers Is 
48 much a' learning experience b9 45 minutes In the classrooni. ^Laboratory 
.work 1» Invaluable, because a child learns by doing and for the' deaf 
child this 'is double in its. value. ' ' ^ 

Some sort of inforiDstlon exchange should be established so that 
programs can be made^avallable to all schools and not kept secret In one ' 
■ school. 

There are many more excuses and problems. What the author has seen 
flhotts why the deaf do not enter the field of science in a larger number. 
They do not because by the time they reach high .school grades, they have 
not had a science education equal to that of a noma I child. Ita we 
suddenly dump science on them, without the fundamental buDJlng blocks, 
they are turned, off, It Is too hard, they do not understand It;'they 
. do not like it,and' will find one way or nnocher of avoidIng.lt. Thus, 
we end uj with students who graduate and follow ,each otlier into the 
same'cajeers one after another. " furtheniore, the learning of science 
teaches the child to thlnk^ln a logical manner th,n aides In other ' ' 



. . '^hc author refuses to accept cither the excuses or the problems, 
Thure arc some outstanding prograi^s in one or two schools that show > 
, that science can be learned by the faring-linpaired, In these schools, 

, w'e have found students who are interested in entering the field of * 
science,' 

, The Kerox Science Consulting Program and the ESSA'progrflra have ' 
been used succ'essfully with deaf children, In both cases, jlhe cost of 
■/.materials' Is low, because we use the "tin can and rubber band" approach ' , 
with lots' of ifnagination thrown- in," ■ ' 

,. Hore importflntj however, is an untapped source of ideas and help, 
This is the deaf scientist In^our community who has, been successful 
In his, field find who would be able to offer the,schools .methods of ' 
teaching never thought of before. These people ari? Invaluable, because 
they have been through the system, and, have overcome the barriers to 
a science education, ■/ , " ■ " 

Ag teachers of the handicapped, you must re.t;hlnk,.youi;.iethod8, 
forget the stereotyped ideas Chat h^ve been\n existence so long, and 
turn to those who wlU'^ be more than willing to^off er their advice 
and service, . ' , . ' ■ ^ 
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• , . ACCEPTING TllE HANDICAPPED 

Gregory Stefaitich 

Everyone necilfl to be accepted for herself /hiniBelf, to be In- 
cluded, and to &i alloweJ to aerve as support and inspiration to 
others, A teacher must be kiiovlcd[jcable and competent In meeting 
the special needs of the handicapped. To succesafully build a 
handicapped child's aclf-image, a teacher must first help other 
children develop healthy and positive attitudes towards these 
children'. 

Orthopedically handicapped persons const.intly encounter 
individuals who react very uncomfortably to them. It is moat ^ 
often a non-verbal expression of avoidance or pity. Huch of 
•the reaction is often precipitated by a lack of Knowledge and 
understanding of handicaps. As a seventh grade student who was 
stricken with polio in 1955, I found difficulty with peer ac- 
ceptance and peer infcractlon to be a major problem area. 

Science can do much to create a level of understanding 
through a thoughtfully conceived program which Is enjoyable/ 
inatructional, and which leads to deeper understanding of the 
' nature of physical limitations. This paper Is directed toward 
providing a greater acceptance and awareness of' orthopedic 
handicaps to educators who have a limited. background and, under- 
standing of their Uinltations and compeiisations. 
Goals 

1. To provide an understanding of how to deal with and ac- 
cept differences in 'people. . 



2. To promote the acceptance of handicapped children as 
individuals, more Hknlioq unlike the other children, and to . ' ■ 
encourage their participation in regular group activities. 
• Definit ion ' ' • • ■ . 

The Orthopedica lly Handicapp ed child, is one who has a crlppliug 
Impairment which Ititevferea with the normal functioning of bones, 
Joints, or muscles. Included in this category are: (a) children 
who are bom with handicapa, and (b) children who acquire a . 
; crippling condition later in life. Examples in each category 
^ are listed beloyi 
. Ir. Prenatal' t^nd leaps: (a) clubbed hands and {eet; (b) ab- 
■ " 8ceRce;ot arms or legs; ,(c) defects in legs, neck or hips; 

2, persons who acquire a crippling condition later in life: 
(a) poliomyelitis; (b) muscular dystrophy; (c) arthritis; (d) tuber 
' ' culosis of the bone; (e) osteomyelitis. , , ' ' 

r Eatlablishlng a Classrooa Atmosphere 

It, is important that everyone recognize .that how you feel 
dictates the basis on which you operate. Fellow students must 
recognize that handicapped children have the same feelings aa 
non-handicapped children and liave similar capacities to perceive 
whatothers are thinking. Thla will. begin to materlaIize;only 
after the non-handicapped are's^naitized to the needs of the^ less 
fortunate. And that will be^Womplished only after all children 
are equipped to' live with one another with understanding and ap- 
preciation of the differences and diaablllties wlthlii each one of 
us. It la important that we mix the abled and disabled together. 

Separated, the handicapped become Isolated and therefore without 
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influence." As a result they often find tliemaelves to be aliost 
. totally dependent upon sympathetic but non-handicapped partici- 
pants in- the political process. Acceptance must be learned 
through showing and helping without indifference, fear or re- 
pulsion (Solomon, 1977). 

Edward .Solomon, a principal at Rachel L. Carson Intermediate 
Schorl, explains that in helping the physically handicapped the 
elementf^of uainstreaming must Include other handicapped students 
as welL This will serve to the benefit of all concerned. He . 
states: , • 

f 

• The inclusion of the full spect.rui!i of handicaps was important 
.... \ , 

for both the handicapped and for the normal child. To segre- 
gate the disabled child would allow him no opportunity to 
see another child overcoming .a different handicap. Just as 
Keeping him from full participation in a normal school set- 
ting' deprives the handicapped child of learning to share and 
to accept and to understand people's difference's, so would 
the exclusion of differently handicapped classmates keep him 
from a true appreciation pf our diversified society. The 
normal child, who shares hiS' school with students of varying 
abilities, must learn that.'there is a population less fortu- 
;:ate than he. Unlike t,he economically deprived, who can be 
helped by infjisions of money Into the schools, these people ^ 
will always be handicapped, despite sU the help they^ may 
receive. The normal child must learn to understand, to 
■ accept, ^nd to work yith people who are in any way limited 
in body or In mind. OnlMien will tlie normal majority come 



to accept their Tesponslbility for providing for the handi- 
capped on ;he basis of need rather than seeking ways of 'keep- 
ing them from entering and participating in the larger society 
■(1977).. • ' : 

Attltudlnal barriers associated with guilt and avoidance by 
normal persons and adaptive manipulative behaviors by physically 
handicapped must be dealt with effectively In classrooms. ' 
ittitudinal dhange can best be Initiated through providing appro- 
ptlate models who project wanth, open-mindedness, fairness, and 
-a real concern for each child. 

The problem is not only one of children accepting the handi- 
capped, Soloraan points out that it is also a problem for the 
professional educator: He states: 

The regular teachers were fearful. Some were repelled. 

Some were anxious because of feelings of Inadequacy, Some 

provided generous doses of pity but little, understanding or 

acceptance (Solomon, 1577). 

As a student with a mild orthopedic handicap during my Junior 
High School years, I can certainly relate many direct experiences 
which illustrate this point. I found that by careful manipulation 
I could avert most of ray school work.. Because I was attending a 
physical rehabilitation program two or three days a week in a 
neighboring community, I was able to forestall most homework, 
assignments. My school days consisted primarily of taking tests 
and Incidental involvement'wlthin the rest of tk instructional 
program. Being a fairly strong academic student the teachers 



simply overlooked the idea of tiomework and allowed the tests to 
reflect grades, often more generous with grades than my test 
perfonaance reflected, ^ ' ■ 

h a result I often feel there are voids in iy academic training ' 
during my Junior high school years which handicap my performance 
yet today. Fortunately, during the' ninth grade, I can recall two 
teachers who maintained an attitude of eager 'and positive accep- ■ " ' 
tance, yet not only expected but demanded a full effort on my . 
' part, 

As a professional educator, 1 teel strongly that all teachers . 
and administrators should have training in both areas of regular 
and special education. Only then will there be a balance be- 
tween realistic eypectatlons from the teachers accompanied by ' 
full participation from the handicapped student, Teachers must 
be made to- realize, that essentially every act that a person makes 
is, irom his perspective at the time it occurs,' the most appro- 
priate response be can make to the stimulus to which he Is 
responding, A student th?n when misbehaving is doing what seems 
to give him, at that moment, the greatest degree of psychological 
comfort (Kindsvatter, 1978), 

Teachers often tend to justify inappropriate student perfor- 
mance, by imposing a failing grade, *t we. fail to realize is 
that the falling grade is often a major obstacle to incteaseJ 
student responsibility, and is "frequently manipulated by the ' \ 
handicapped to avoid effort. The handicapped student becomcE 
astute at 'shifting the responsibility from him/her to the teacher, 
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The student in order to protect his ego, claims he was not^ given 
a fair chance. The teacher in turn compjomlses his conscience ^fi. 
gives a passing or satisfactory grade out of pity or' sympathy 
(Johnson, 1978), The ch^ld begins to learnc that behavior has no ■ ' . 
consequences and through manipulation of others, he/she can ignore 
responsibility and consideration for other persons, ' , ■ 

Hopefully, the mandate of P. L. requiring that local" 
school districts develop an individuaflzed educational plan for 
every handicapped child will alieviate^many of these past defl- ' 
ciencies. It can serve as a planning system and monitoring device 
to enable the administrators, teachers, parents and child to work 
towards certain goals. This development of skills which will enable 
the handicapped child to function, effectively as an independent 
adult and productive member of society cannot be overemphasized. If 
we are indeed preparing handicapped children to function in the 
real world, the need for mainstreamed education is critical. Iris 
Kizer, principal of the Alexander Graham Bell School for hearing " 
impaired children in Cleveland, Ohio states: 

Better they work it out in the classroom among friends tlian to 

get on the job, and discover they have these problems (Col. \ 1977). 

It is impossible to describe appropriate teaching roles for an 
individual child, as each child is unique and adaptive behaviors will 
be different for each child. However, there are a few general consi- 
derations which teachers may find helpful. ^ ' 

1,. Provide experiences in which the child can achieve success, 
If expectations become unrealistic the teacher does not discipline 
the child for what he does, but for what he Is, ' 



2,. Emphasize what the individual can do/ 
' 3. Perceive the "person's basic 8elf-worth» 

4. .Allow handicapped person to play an active role in planning 
;aDd living his life, , .. ' 

5. Value even nlnor,acconiplishniei)tfl,. and not necessarily be- ' 
cause they vlll neet or exceed a norm. - 

6. Realize the visibility of the condition. 

/ Provide assistance to disabled without deneanlng then. 

Reaponsibtlitjf to the Orthopedically Handicapped Student 

All individuals grow and develop as a result of experiences, 
. relationships, .thoughts and emotions, Virginia Axiline states the 

following: 

The child lust first' learn self-^respect and a sense of dignity 

.that, grows. out of his Increasing self-understanding before he 

can learn, to respect the personalities and rights and' differences 

of' others,, The child lauat experience himself as a capable, re- 

, 'sponsible person in a relationship 'that tries to comunicate* to him 

two basic truths: (1) that no one ever really loiow as much about 

any hunian being's .Inner world as does the individual himself; 

f 

(2) that responsible freedom grows and develops from inside the 
person (1964), 

Physically handicapped students must be brought to perceive 
a basic self-worth. The child must be made to realize the visi- 
bility of his/her condition and the fact that, for most physically 
handicapped, the visibility will affect his/her interactions with 
' ' other people througbut life. ' The individual must be made to 
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understand that acceptance is a slow, continual proc€38.find if he/ 
she is to be successful it is necessary' to play an active role In 

••■planQing future goals, 

Jot So Different 

It should be stressed that the Orthopedically Handicapped child' 
is generally not affected in the way he learns, The adjustments 
necessary are physical rather than educational, There is probably ' 
no greater dejection for a handicapped person than to begin to,^ ' • 

.engage in an activity only, to have a nonaal person intrude and do 
it for him/her, ' It should be stressed in helping. the'physically 
handicapped that patience, rather than assistance, is' needed. The' 
school should assume responsibility for* providing an environment 
which allows the Orthopedically Handicapped to be as Independent 
as possible and' to promote freedom of movement and physical activity. 
In addition to the modifications necessary in the gross physical 
environment, the teacher should always look for ways, to provide .' ' 
aids and devices which xan 'assist the child in functioning inde- 
pendently. Becq^ise of the heterogeneity of crippled individuals 

It is impossible to describe devices appropriate for an individual 
child, ; . \ ' ' • . 

Hany compensations can be made by providing the orthopedically ' 
handicapped 4th special equipment which allows them to function 
independently, Some.of the twre common items are:' (a) book racks 
for children who cannot hold books; (b) ceiling projectors for child- 
, ren in bed in hospitals and/or home; (c) electric typewriters; 
(d)'.autoiiiatic page turners and pencil holders (l,.vl972), An 
effort' should be made to secure equipment alrdlar to those listed 



and also other prosthetic aids for locooiotion, life support, per- 
sonal, grooralng, comunicfltlon and houflehol^ dds. Many such aids 
are explaltied and illustrated "ln SDilth,-'l9]5. 

Like all children, the crippled have certain hopes and asplr- ■, 
atlons vldch affect their behavior. However, because their means 
of satisfying them are more limited, we must determine ways to ' 
help them find realistic vays to neet their needs. Once they 
ml success they, are more likely to be objective toward their , 
. physical handicaps and accept their limitations, 

Kirk (1912) states the following; 

Because of' the chlld^s inability to- gain a normal feeling of , 
security and because he has often been over-protected at home, . 
there is a tendency to rely on the protectiveness of other people 
and to prolopg hls deijendency. • 
It is far better to work at developing physical devices that will 
facilitate self-sufficiency than to attempt to meet their needs 
through assistance. Attitudes towards each child's personality 
and idjastment is extremely Important. We must not only be 
sensitive to meeting the physical needs, but must also help.Dio- 
tlvate the child who is depressed and withdrawn, and accept the 
child who sometimes displays emotional outbursts. 
' • ' Educators must assume responsibility for the development of 
the total person, Academic achievements are only part of a total 
. education. Learning to live together, learning how to communi-' 
cate, discovering attitudes and 'values, learning acceptable 
social behavior, and: learning to accept others are as important. 
Host importantly we must be a living example to the student, . ' 
projecting warmth, open-mindedness, fairness and a real concern 
for the life of each child. 
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■■ A KINDERGARTEN SCIENCE PROGRAH FOR HANDICAPPED 

CHILDREN; ADAPTING EXISTING CURRICULA ■ , , 

Bennett F, Berhow ' ' ' ■ ■ ' 

'■ . • ■The development and Implementation of a science curriculm for 
thirteen handicapped kindergarten students will be described 'and 
.. ■ evaluated in this paper, The purpose of this discussion is to illus- 
•■ trate the 'successful adaptation of existing science materials, to posit 
'some of the linitations and difficulties and to make recommendations ^ 
concerning the adaptation of existing science curricula to meet the 
educational needs 'of handicapped children, 

The panning and teaching .suimarized in this paper was done by 

■ h, Debbie Foughty, a senior elementary education student at the 
University of North Dakota (UND) , Grand Forks, North' Dakota, 

• Ha.. Foughty planned and taught the described sequence to fulfill the 
■required work in an independent study , in' elementary science that was 
taught by.the author of this .paper, fo. Foughty does not have a very ' 
extensive content background in science and chose to undertake the 
learning task in an effort to improye her science teaching competence. 
,. ^ The author and Ms, Foughty initiated the planning, task ''by dis- 
! ' • cussing the' possible functions of the science curriculum in the anti- 

■ ■ cipated program for handicapped kindergarten students. The functional 
definition of scienl'for the purposes of identifying an' instructional 
sequence focused upon manipulative experiences that emphasized 'chil- ^ 
•dren exploring their world with Imagination and curiosity, Discussions 
' of cognitive expectations emphasized using ,tlie senses and the develop- . 
'ment of vocabulary that would help children more precisely coranunicate 
their observations of their environment, Resources of science activities 



to assist in the instructional planning were located in the 'author's • 
personal library and the universuy bookstore. "The non-science resource' 
materials and instructional materials were located, in Sweetwater ' 
Elementary School.' ' ■ ,• • ■ ■' 

The science curriculum described in this paper was developed to ■" 
. meet the needs of a very small group of students in a very unique • 
educational circunistance. the conclusions and recomendations offered. . . 
should be viewed within 'the framework of these environmental constraints 
and' limitations. ' " ' " • 

The kindergarten for handicapped children was locaterin.Sweetwateif", 
.Elementary. School, Devils Lake, North' Dakota. Devils Lake is a com-. : 
munity of 7,000 people located in central North Dakota and is 100 , .-^ 
miles from the University of North Dakota. The public school system 
has three elementary' schools > one junior^ high school and one high school 
that serves 2,1)00 students. Sweetwater Elementary School, with 252 
students, is the smallest of the. three elementary schools. Kindergarten 
is not required'by state law'and the Devils Lake school district, as ■ 
is typical 'in North Dakota, does not support a. regular kindergarten 
program for all children. 'Parents must send their children to private 
institutions if they desire a kindergarten experience for their children, 
The kindergarten for handicapped children at Sweetwater was financially ■ 
supported through the school district and served the entire Devils 
,Lake copunity, 

All children in^ Devils Lake are screened for handicaps during the . 
. ' ^ . ' ' ' ■ . 

spring preceeding their enrollment in first grade. This does not occur 

■ ' 1 ■ • ' \. ' ■ • 

early enough in the year to permit enrollment in the kindergarten 

program 'for handicapped children. Host parents who enrolled their 



- children in this second special kindergarten heard of the prograni 
by vord-of-mouth and it was the parents who decided if their child 
.should be included in the special kindergarten. Some of the children^ 
.had handicaps that were diagnosed by professionals:- many weve placed 
: in the class' because parents believed the program was needed by 
their child/ 

Five of ths'children had -hearing irapairnients. One child's 
icipairaentwas severe enough to require a hearing aide and the child's 
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impaipent may be severe enough to require some schooling at " the 
North Dakota School for- the Deaf in Devils. Lake, The hearing impair- 
ment of the other, four children was not severe enough to require a 
. hearing aide, but the hearing impairment; did seem to have some effect 
upon speech development. . . . ' 

Three of the children had sight impairments, .IVo of the children 
suffered amblyopia that was being treated by a physician and required ■ 
.,theiii to wear patches over an eye. The third child's sight problem, al- 
. -though limiting, was not precisely diagnosed and was not being treated 
by a physician. The children being treated by a physician have eye- 
sight that is greatly diminished' and the eyes of the child net being 
treated are apparently lazy, \- 

"^he other children in the classroom suffered from a multitude of 
other Impairments, Two children were receiving physical therapy be- 
.cause of muscular difficulties. The remainder of the children' suffered 
developmental impairments that were. evidenced as poor motor skills, 
and^' coordinaition, language . impairments and learning disabilities. 

Sweetwater Elementary School uses Elementary Science Study (ESS), 

'if' 

materials as its science curriculum. Hs. Foughty, who planned and 
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taught the described science curriculum, had used some, of' the ESS , 
materials and decided to search other re'sources'for appropriate science 
activities.' She wanted an integrated program of art, music; language 
arts, science, math, and even cooking, and felt that individual acti- 
vities rather'thaii units were more' suited 'to her.needs. i bibliography 
of resources for science, activities is, provided with this paper, 'Other 
classroom non-science teaching resources and materials, such as the 
leabody Language Kit , music booka, literature books, etc, "that were 
regularly used in the classroom are not listed in. the bibliography, \ 

part of the total learning program design, Hs. Foughty synthe- ' ; 
sized a^set of learning, outcomes that were to be achieved through 
child part'ld-pation in selected science activities. The cognitive ' 
and developmental outcomes, as objectives, are listed below, ' 

1. Interpret sensory; stimuli by: 

' a, using"the s^enses to, describe and "identify objects hidden, in 
a 'sack, ■ \^ , ' , ■ 

. b, identifying' the, tast^e and the:iiame of food when blindfolded. 

C/ distinguishing betweenjalt. and sugar, " ' ' , i 

d. describing, the size, color and shape of objects while playing i 
a game, , 

e. making sounds using their mouths and selected objkts. ' i 

2. Demonstrate visual awareness by identify.lng shapes-square, ! 
triangle, circle and rectangle. . , j 

3. Demonstrate-listening awareness by differentiating sounds as; 
a; loud-soft 
b. high-low 

4. Identify .the seasons by: ' ' 
a* identifying activities associated with each season, 
b. identifying clothing that Is worn during each season. 

5. Experience spatial relationships between -self' and the environment 
(full to the top, over, under, etc) ^ \ 

6. Perceivft size as an attribute wtiich is both concrete and relative by; - 
« a.' comparing the height of the children, ■ M . 

b, serializing buttons by size. ■ ■ : • ' ■ ' , 



2 



I Rjcognlze the characteristics of liquids, by: 
a. describing what way water pours. 
• b, identifying objects that float in water, 
c. describing what happend when materials such as salt, flour, , 
food coloring and syrup are added to water'. 
; d. describing what happens to ice when' it gets hot. 

8. Identify shapes of circle, square, rectangle and triangle in the 
environment. ' , ' ' ' 

9. Recognize vario'js aspects of weather by: 

a. identifying how a kite ilies. 

b. identifying what is melt'd snow.' 

10. Group and classify buttons according to attribute identified by 
the student. 

To illustrate the type of science activity used and its integration 
with other components of the kindergarten instructional program, a 
specific instructional sequence is provided below. The example instruc- 
tional sequence is Ms, Foughty's lesson plan for one week which she 
wrote, taught and sent to the author; ' 
CeheraJ Mmtml Ohjectm Perceive size as an atttMe Mch is both con- 
smt mi relative. ' ^ ■ ' ■ 

/{ctint^ h Compute height of ail childm. Tape ti long piece of paper 'along tl;e 
wIJ/ 'one side touching the floor, lim the diUdren stand, one at a time, 'Kith 
their ImcJ: to it to k masml Write each chili's mm on the line that indicates . 
his height. , , 

When Imished^^ as! ^ilre t/ou all the same size? Which on&$ are shorter? Which ' 
^ ones are taller? Why are soine bigger thun others? Are older people bigger , than 
children? Why? Will p stop growing taller some dai/? 
; then fiwasure royseJf on the chart to show that adults are taller, ^sb 'Do p 
i know some adults taller than r am? Why do some peopieigrow taller than others? 
j Wave childm arrange thenselves from short to tall, Then asic them to reverse , 
i the order, ■ ' 
' 1^1 objects mnd the room.using terms regarding size., 



/ictivitg i t Grouping and dassifi/in? buttons, to develop skill in observing, 
gmupinj and classifging. ,, ■ 

dive each group of two students a ^andful of assorted buttons and asi; thenj to 
mke two groups that are alii:e in soine.wai/, 

M, asJ( them, to reassemble the buttons into three g. oups. ■ There will be *J0 , 
right or wrong responses. M them to ej(plain wh^it theg have done. ' \ ^ 
llm them serialize the buttons in a line from snialJ to larte. ' • 
Have thejii mke various shapes using the buttons. 
/IctivityJ ? 

Read - "The Dig fiadish" by Naria bobbins 

. "fligDog...iittlei)og" byPJ. Sastnan • 
M - "raJJ and Short" .poem by Big Bird and Little flird, \ 
ilctivitj; 

Me cMldren mk cooies with Cookie Mstet again. Have each child only mke , 
.two coobes-'a very hr^e one and a very smll one. Oims^ 
\ The evaluation. of the success of the science, instructional se- 
quence in the kindergarten program focused upon observing the beha- 
vioral changes of the children . Ms. Foughty is trained in classroom 
observation strategies as a learning' evaluation tool. In addition, ^ 
portions of classes were video-taped and sent "'to the author for obser- ' 
vation, The following discussion'of behavioral changes of the children 
is based, upon observational data gathered by Ms; 'Fwghty and-,the author. 

At the beginning of the semester many children exhibited very 
limited attention spans. They were able to effectively function in a 
■ • ' I ' ' 

^Ms, Foughty's complete sequence of planned science lessons Is 
available upon request from Dr, Bennett F, Berhow, Education Building',' 
Room 105, University of North.Dakota, University Station 179, Grand 
Forks, North Dakota, .58202, ; 



group setting .for only a short period of time and they then withdrew 
from the group activity, both physically and functionally. This was 
particularly a problem for two of the children. One child would with^ 
. draw from the group and seek "mothering" from an adult,' The other 
child would withdraw from the group and engage in physical activity 
with much jumping, twirling and hand shaking. 

There were other behaviors observed that interfered with maximui.i 
functioning^. in a school envlronmnet. Many 'of the children seemed 
' timid and unsure of themselves and needed extensive, detailed direc- 
tions and close supjivision. Hany of the children also exhibited » 
gome language dlfficjultiis. Mispronounced words and incomplete sen- 
tences characterized much of. their language behavior. 

By the end of the sfinester all of the children were able to 
complete a science activity withoi;t withdrawing from the group. In 
addition, Che children demonstrated an ability and eagerness to ini- 
tiate and control the 'processes in which they were engaged, Ms. Foiighty 
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was not required to give frequent.and detailed directions for com- 
pleting investigations. This increased self-discipline also seemed 
to help the students become more relaxed and comfortable when 'mani- 
pulating materials. For example, they became less anxious or con- 
cerned about spilling materials on the floor or making a mess on the 
tables, . , 

The language development of the children was particularly marked, 
Many new words were added to their vocabulary but the most significant 
change in ve^*bal behavior seemed to have occurred in group acti- 
vities", The amount of interaction greatly increased with quastions „■ 

\ • ■ 
being asked and observations being verbalized. The amount of 
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verbalization of each child increased and the number of people 
the children interacted with increased, The interaction increase 
was noted among the children and between the "children and the adults. 

Based upon the observations of Ms; Foughty and the author, the 
following conclusions concerning the success of adapting existing 
science curricula to meet the educational needs of physically handi- ' 
capped kindergarten children were formulated: 

1. The children enjoyed the science' activities and' looked for- 
ward to their "science time" with great anticipation. "Science time" 
was the last activity of the school day and the. children verbalized 
an eagerness for the time to begin. 

2. The children were able to develop self-discipline skills in 
, a schooling environment that should better their chances for success 

in first grade. Most of the children will enter a. regular first 
grade classroom the following year. ■ 

3. Ihe^self-concept' of each child was enhanced because the 
science activities provided every child an opportunity to have success 
in a school setting. . ^ 

4. The teacher was able to change from, a teaching behavior that 
controlled all activity to a more facilitative style, 

5. Skill development of the' children required in the speical 
education. guidelines and reports of the teacher of record was achieved 
by participation in the^science activities. Vocabulary and motor 
skills specifically listed as learning objectives in the special 

. education guidelines were particularly enhanced. ■ 

The following conclusions concerning the difficulties of adapting 
^existing science curricula to meet the educational needs of physically 



handicapped children were fommlated: • 
^ 1. Adaptation requires e^tlnsive planning effort by the teacher. 
This Is particularly true when the science curriculum is integrated 
with the other curricular components of the school program. 

2. The mandated currlcular time requirements of many state and ' 
federal 'program guidelines for physically handicapped children, 
particularly in the language arts, make the scheduling of science 
activities difficult and not meeting the .required time constraints 
may often endanger program funding. • • 

Based upon an analysis of the conclusions in this paper, the 
author recommends that: 

1. Existing elementary or early childhood science curricula be 
modified for physically handicapped children and implemented on an 
experimental basis . Evaluations of such adaptations should primarily 
focus upon student development, cognitively and attitudinally, and 
upon observed student responseio the curriculum. 

■2. Support systems be developed to assist teachers in the 
adaptation process. The effort required to effectively design and 
implement an elementary or early childhooe science program for phy-- 
sically handicapped children probably cannot be expected as part of 
daily teaching activities required of teachers in typical teaching- 
learning processes. 
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• SCIENCE EDOCmON .IN A WOODLAND SETTWG 
APROCRAHMTHEHANDICAPPE!) 

Carl Penn and Donald K, Hamilton ' 

Handicapped children are unique Individuals vlth no two belnj 
exactly the satne. But like all of us, each one has a peculiar coith 
bbation of abilities and disabilities which are constantly In the pro- 
cess of'Chanp,lng as the individual grows and learns. Unfortunately 
many have disabilities which inhibit their 'opportunities' to explore the 
great outdoors. Children confined to wheelchairs ordinarily cannot 
'take a, simple walk in the woods to enjoy its sights or 'to explore and 
dlscDvcr^that world which is so distinctly different from the con- 
finements of a house. 'Visually impaired children do not receive the^ 
'visual stimulation to explore a flower garden or the world of animal 
;llte to be found at the top of the trees or' crawling' through the 
■ ground in the woods or a pasture, The thrill of cllgcovering this world 
creates an excitement for learning which cannot be duplicated' In a 
classrooBi. ' . . 

'[low could a school provide these kinds of experiences for handl- 
canoed children, thus meetlnp, the mandate of pTovldlng an ^'appropriate 
education" for,, all handicapped children as required by Public, law 94-U2! 
the need for a woodland setting In which an educational program could 
emerge' to accomplish the following objectives was evident; 

(1) To stimulate language ond motor devcflonment* 

. ■' (2) To encourage the gse of their souses in tfiadiing, 
listening and observing. 

■ ■ ,(3) To advance their basic science concepts pertaining to 
blant and animal' life, 

(/i) To learn to preserve m natural resources through 
thoughtful care and management. . ' ' 



(5) To gain an appreciation and enjoyment of the out-door 
'; , environment*, 

(6) To develop hobbles which will provide constructive use 
\^ of their leisure time, 

c!" ; tolnd the Eugene Field Eletientar)'' School in Rock Island; Illinois 
'' is aitavik It required policing to control for twtof bikes and ; 

refuiii' disposal, Recognizing that tMs ravine had the potential to be 
' developed into an outdoor lertmlng laboratory for handicapped children, 
work was initiated during the Suiotner of 1975 with supportive funding 
from a Title III ESEA grant, Concrete walkways trom the school to the 
woods were constructed with raised beds of plants and flowers along 
side to enable children coiifincd to wheelchairs and those who are 
partially sighted to learn about nature by being close to it. 
' ■ Here than 400 volunteer hours were given to the project by such 
' diverse groups as children who attended the school, professional , ; 
' builders, the lady next door, and the boy who often used the woods for 
trails to ride his ■mini-bike, The ima'glnatlon of the community was 
captured Into developing a resource to be used in educating handi- 
capped children, 

■ The special children at Eugene Held Elementary School required a 

■ program that reflected an amalgamation of the thinking and planning of 
. the science educator, the special educator, the curriculum evaluat'^r, 

■ and the classroom teacher: A team representing these .various int; st 
'areas was assemblad to'prepare the curriculum materials for the pr&^' 

: gram. fhe'Harch 1976 .issue of Science and Children identified a = 
. number of ways of Involving the handicapped in the outdoor environment. 

\ombardi, Tliomas, P., and Elach, Patrick-E., "Science Ejcperiencet- 
• and the Hentally Retarded", Science ar,d Children, Jolumo 13, Number 6, 
t March' 76,. p. 20. , ■ ^ 



The approach oC t;)j'6 writing te«ra was to prepare activities tlitit 
utilized the child's senses in developing .in awareness, of the woodl.ind 
envlronnent. Aa the child bec.irae aware, sequential activities called 
for higher level skills of classification, coramunication, measureraent, 
vocabulfirly development, predicting. Inferring, and experimenting. A 
Curriculum Guide wab prepared including aaraple activities which would 
, be used on site, instructions for teachers for scheduling and using 
the site,, and materials that were available at Eugene Field for doing 
the investigations. The variety of activities included "Awareness 
Along the Trail", "Listen and Hear", "Studying the Soil", "Animal Signs 
and Tracks", "Trees in the Ravine", "Leaves", "Getting Bugged", 
"Temperature, Wind, and Humidity", "In the Snow", and "Hobbies From 
Experiences in the Ravine". ' 

With the completion of the «:urriculura guide a center was established 
at Eugene ,,l;,te Id. The center housed sets of materials that were 
required for the activities on site. Copies of the guide were dis- ■ 
trlbuted to che achools in the city, and scheduled visitations to the ■ 
site were arranged through the center staff. These visits were co- 
ordinated with the on site usage by. the handicapped providing many 
malnstreaming opportunities. For many of the handicapped children it 
was chelr first opportunity to experience a woodland environment. To 
be lifted out of the wheelchair, and laid on the ground, to feel the 
dew, to smell a flower, to be stuck by a thorn, to catch a bug, to 
caress the soft green moss was an experience of lasting and endearing 
value. Reactions included hesitancy; a look of concern, happiness,, an 
exclamation of Joy, ple.isure; a smile, a laugh, interest; careful 



examination and quesfionc and more questions; sharin'g; "look at mine". 

Operation of the site was to include visits by regular science 
classes through-out the district which provided an ex'Jellent opportunity 
for mains t reaming the handicapped with other children. As the teacher, 
scheduled a visit with' a regular or handicapped clahs she was given an 
evaluation check list which was left at the end of the day. This 
process of continuous activity evaluation provided a mechanism for 
modification of the program based on uaers recommendations. 
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SAHPIE OF ACTIVITIES IN A «OODLAND SETTIHC ^ 
' MMEHADDICAPPED . \ \ , 



Procdure; 



mje; , Awarenefla Along the Trail 



Jlatcrlalsj Ho piirtliular ii(|iilpiiient Is provided ,for tliis activity, W\ ' \ 



one should Dxamine thu tr.iil to in-ikcsure tliat lie wlJl . 

\ \ \ 



some of llio sugi^nsloJ items. 



JatWe: A walk through r]ie,.r.ivliic m bo wre th:in a "biiiicli of \ \ ' \' 
• • . , . trcfts, bushes, weeds," but often it is nccessiiry to point \ 
out to children the ricliiicss of the tinvlromint, mi ilils \ 
activity should be ibcprlnr to any Rtrnctiirtiil (ixpcripnce 
. . • In the" ravine; 

Olijeaives: After this arlivily llio clijld shmild be ible to: 
^ 1." Describe the dinrnctpriijLirs of a woodland trail. 
?. Identify throe different m\\.h along the trail. 

1. Identify at \m five iiikml s'o\inds ht^ard along 
tlie trail, ' ' 

, 'Civo some of the history of tlie rcfjoii, '.' 
PjJ^C(Mlitrj:A Siinsoty Agarcnciis Trail . " ' ' 

\l, Close your oyoa and exainliie tin' birk oi'llili^ true by 
touch alonfi. ' ' " , ■ 

2. l?!i,u dftjicjiptive uords voiihl you use' to dcscrllie the 
texture? 

' 3< Stop for ti (inlet moMt by the brook, ihuiw., ' 
4. What sounds do ypii hear! 

. 5. Dip. your haiiil in the water. Dogs it feel.warner or ' 
' colder than the, air? ■ 

.6, Can you estimate the teriiperaturc of the water? 

i; 7. Close your eyw and listen again, Can yrm hear. different 
;"■ birds? • ■ , 

8. How many kinds of.bird rails do yon hear? 

9. Exainlne tiie leaves on this tree. 

10. Can you sketch the vciiis? 'How would yon describe them? 

11. ^ Is the leaf cotupoiind or simple?' 



\ \ 



ObL^ervatlon Trail: 



\ 



Proble ifi SQlvin^N ^Trall ; 

\ 



, Sensory Awareness Trail (Continiiod) 

12. Is the leaf margin smooth or ficratched? 

13. Look around yon. Is, this virgin timber? 
lias It alwayp been timber? Are all the 

, trees the same aje? to many different 
kinds of trees do you see from where you * 
are standing? ^ 

1^1. look at a dead log. How old was the tree! 
Can you tell the wet years from thti dry 
years? Hag the log a part of the trunk 
, (stem) of a tree or was it a branch? If it 
was a branch which sldewaf: up? Ifliich 
years would be good rabbit tlrush 
■one of the leaves. Smell it. ll'iw ;iould you 
describe the odor! Smell a han'ifull of 

hunuflt What does it smell llke!^ 

' ■ . ■ 'i 

Describe this flower* What does it lor^k like to 
you? How jiiany petals? fct color' ar^, "hey? How 
■are the .leaves arranged on the stcni? I'jive the 
flowers gone to seed! Describe the seed. 
Examine the, bird-feather, note its color and size. 
Describe the location where you found it. Does 
"this location where you found it give yoii'any 
hint as to the type of bird? Can you guess from 
what' bird this caine from? 

1. Can you figure out what animal has been here? 



2, IJhat cliics can yon fJnd? (Evidence of 
footprint, fur or fea\hers left behind).; 



, Can moss on a tree be replied on as an 
indicator of direction?' 

Does moss always grow on tfi? north side? 

5- Check this out on at least Indifferent trees 
to see if the theory holds trui 



Skills Involved: 



A|;e level; 



J, If you were lost in the woods and had tolive ' 
off the,land^iJi this area for'sev(»ral days, 
which- plant would you select as a source of ' 
food? , 't' ^ \/ 

V\ 

Auditory dlscrimlnaiion, auditory meraory\ visual 
disr.riinination, visual memory, tactile di'scriml- 
natiofi, language development, motor development. 

3 to 12 



Title! ilninwl SljiDB and T tads , \ 
• ' 5' \, 

H atcrlals ; V.ir/with tiic coiidklnns. )1;iny of'^ilie .miiiiils In tho area 
arc Holdom scon by tiie stmloiit, Thtvv may be nocUinril atid/ 
or very Umld, Tim trocks aiiJ d^nrAiioyJfavc bi'iiiiid filve 
UB I'liics 10 tlifiir boliiiviDr, sl^e, r.inf)?^, olc. Ilie ,.rt of. 
tiMcklnil, so liliiliryilcvi'lopfid by the h\\m hWm and 
rliG Ccirly front \mm h ii fasc'iiiiil H ''y'^^^^ 

Objcjt^lve! To practice llie mm of observation and lUiciion from 
natural evidcne'c, 

Pmeikiro! ' 'I \ 

AcrjvUyJ: (a) Tlio first task Is to lh\ m tracks. Tlj .W i^f the 
t,isk ikp(fti(is somowhat nii tlic season. IflK-ff-tliirvG is a 
'soft unow nn the crtiund you will have lllllc problptn of 
finding tracks. During drier times of thu ycir/ivou will 
h;ive to look for moist spots or even have to prepVe a 
spot p.tii bait It. Dusty spots ,'irc also H) ^^von\ii) ■ 
the drier weather. \ 

(b) Once the tracks are located: ^ '\ 

1. Can you Jetur^lne what m\k ^'iniiiiil doing; riinnloB, 
sitllnf., wiilklnii? Did It rW Fc? Ifliat direction ' 

....... ... , 



2. Did it imike anything; borrow, beii, house! ' ' 

' 3. Did It leiivG .loythingl droopincs (iicat), ving rarks, 
: bits of fur or hair, pellets, tooth marks, oper nuts? 

/i/'Idencify Uie tracks, which are the forefeet, what ts 
tho liniith of llifi tracks ;and ihe length of the stride? 

(c) Prepare ipotlds of preserving the tracks, The i^ethods 
yoU'tise depends on thti si'trface the track was m/idc in. 



1. 



■ skelchin!;, plaster rasts, wax casts, 



Aclivit) h 



casts, . ^ ' , 

2, Siirfai'ts - mud, snow, wet sand, dust. 

3. Directions for lyrkiiiR exists, 
n Plaiiter Cist 



E(]ulpE'iit: Strips of cardboard 25 cm in length, 5 cm wide - 
these may he cut fron manila folders of ta|;hoard 

' • Paperclius ,' ' , 
'Wnter 
PLisler^ 

,1ix•l'rtg^;can and spoon 
■ ' 
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Pn)(:ef!iirej h Carefully clean the surface around the. trad of debris. 

2. Forin a circle around llic' print |iicb .a cardboard ring 
: and fasten it with a «erc]ip?'iTho rliis lay be slldhtly 
\ pressed into tlic .'^oll 'or siippifft. • ^ 

I Hlx the plaster according to directions on the bag or can. 
The consistancy should be like tioupy ice cream or pancake 
batter.'' 

1. Pour the plaster Into the ring until the print Is covered, 

5, the plaster is setting,, Imiert a paperclip along the 

' , ciirdboard ring at the top of. the' print. Later when the 

' ' plaster dries, the paperclip may he bent out to use as , , 

• aJianuer for display purposes. ', ' > ' 

6,, Tap the edfic,o| the cardboard to dislodfe any bubbles. 

J. Mlow the mold to set until bard (at least 15 minutes). , 
; The drying process may bo speeded, up by adding salt io^y 
tiie plaster, or slowed. down by adding vinegar. 

8. Wlieii dry, carefully lift out the nold, remove it from 
the cardboard 'and clean off 'clie debris. 

I 

""7 should build lip a layer of Ice in the^track. ' ". 

2. to mixing tlie plaster,^ add" soma snow to' lower the 
temperature of the plaslW to avoid inclUng tho print. 



Diift Prints! '1. Tliis operation i's- harder .ind the reproduction will not 
be as good as those on other surfaces. The procedure is 
the same except that' the print is carefully sprinkled , 
with salt. 

2; Just before the plaster Starts to set, pour it to one 
side of the paper ring and let it flow down Into it. 

, Variations; ' If no prints are' available and you want the children ta 

■ learn the tecliniqiifis of making plaster cast, a footprint / 
,of the 'Child may he substituted. ^ 

Another >V3riation is using nature objects the group 
' xollects on a hike, The procedure is the iiaine as above, & 
e)rcept that the plaster Is poured into the ring, let it 
harden slightly, the objects are pressed into the top of 
the plaster and removed, leaving their outline and texture. 

Skills 

' In volved : Motor development, visual diiicrlniination, visual association, 
measuring. j 

A^o Lc\d: 7 'to 12. Hay not be appropriate for visually handicapped, 



Title: Listen and M: 



Title ; Hobbies From the Rnvine 



Hj^erials:: I cassetfOj recorder for every 5 cliililrer* 

Rationale ; Children are often tanglit to block uur nlaml .sounds i.e. 
,to concentrate only on the teai;!ier'b''Voice". This prnctico 
tends to restrict the devclopnient o[ the sr/ns(? of Iit-ariiif; 
rather than exp.md it. In this rn'tivity rhe rliiidren will 
be given an opportunity' to expand his'sensual .iw-'ironess Ijy 
conccnLrating on all sounds in an ootdoor environment. 

Objective ; At the end of t]jls activity the cliilrf will be. able to: 

;1, Identify five speclfiiC SQiiiiils liwrd wlion w.'ilkinf, down a 
nature IrMl. • 

■; 2. Identify five sounds he turned-out from a i;l.VL'n' 

J " ■ environment. 

Pr octidure ! W a group of' four or five students m a ten to twenty 
minute excursion through the ravine. Be surt to have ar 
portJJble cassette recorder with you. As the ^roup' leader 
. make sure "the others experience a variety uf sounds. If 
necessary make sound!} by dropping rocks, logs, etc., but 
■ do not 'reveal what you ;j'rp doing. No ta]kin[i should take 
place Qji the trip uh lip the group observpu .mythini; that 
Interests them. 

■ • .^t the completion of the ^trip have each child list all of 
the sounds he can reraenher hearing, Play the tape and as 
the group identifies a sound list it on a sopnrate chart. 
^ ; ■ Each child should then list on his rhart the soiindii he 
• missed. 

t viiluation ! Play a short tape of selected sounds. Wliile the child is 
listening nnkd a""v.iriety of sounds in the barkj;round. liow 
many sounds can the child Identify? Ilw many .sounds did , 
■ ■ the child "tunc-ouc"? % did this occur? 

Skljls 

Ijyolved; , Auditory discrlri nation, auditory nHiiioty-rocognitioh of 
sounds of nature. Auditory aiisoriat ion-vorabulary 
!. dtveldpinent. 

■Ajelewh 3 ro" l5 



Woii^le: A day in the cavine can su|;cost .i v.uiety^lof hobbies or 
- special interest areas that llie child may' wish to ncrsue 
after returning to the ciassr'uoiii. Outlined in this 
'i activity are a nutnber of interest areas that individual ' 

children muy want to, explore ia grearer depth. 

M^i^ili' _rni a tohernan 

Children my wish to visit ihe.Qund City, Weather Stntion at " 
the airport. Here :hey will 'find paplc wjJllng to share ^ 
with them the life of a weathc'ruirin, they -will see hcv 
records are made and kept, and can learn to set up a u^ather 
station at school 'or home. Hecords kept, tlirough-mit the ■ 
year can be kept and shared with children in next vcar's 
; c'Mss,' ' Stories can be written and-told about the effect of 
local weather conditions on man. 

' *' ^ ■ ^'"1 Qr n Uho Io j^ s^ 

Children will have discovered a variety ot, bird life while 
in the ravine, "fhis interest can be ej(p.inded to school, 
home, meadow, forest, river, or city, street. 'Illinois is 
blessed with an excess of 300 species of birds, In addition, 
.... ■ pany birds visit llnndis briefly as they migrate along the 
?re<lt Jlississlppi flyway. Children tan begin to study birds 
y by watching their, feeding, nesting, ,ind housing patterns. 

^Jhese studies can then be ejip.inded to rarer birds. Calls can 
be- learned so that recognition can come Without sight. .Each 
bird' has characteristic field mark.^ags whicli'the child can 
; utilize for 'identification at great distances. EnviroMaicn'tal 

■, ' _ requirements for certain specific species of birds can be ' 
identified which can lead t,i a Jifolong interest in the 
preservation of en'dan^ered species. ' . . 

.^.^l^i ' ^ siinple but interesting fictivity can be accomplished 
by colorinf, samples of bird seed with food coloring, T'-,e 
sanples are then placed at the feeding station and children 
can keep a record of the color of seed the birds prefer, 

. ?[e_s_t - Bird nest can be colltcted, Hake sure (lie birds are. 
, thnnigh with them. Heasufe, weigh, and clissify according to 
design and building materials. 

I'm a C raftsman 

Wooden trinkets have long" been a fiivorite of m.in,_ further- 
more, tn cunstritcting objects fron wood the.child'has an 
opportunity to develop a variiity of ski'Hs/'.Tlic activity 
which follows 'can begin a life- long 'in: crest in working 
with wood. 
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Obt-iin smW huwks- 3 cm or ]m frqin amuil v,irieties of trcL^s siicli 

':is o;ik, walnut, usn^e onnfje (Wdf.e), cherry, .mnlo nr .'iny of ilie pines. 

, Carefully cut a cr^ss SPiUion fvun lHp Hr.moh so dial i'.Kh f^lice is no 
niore^ tlvin 'Hio centliwii^r ihlrk. Tlio Hiihiron iiei'd lo he I'ivcn nn 
opuirliiiilly to railne'slinvj frnii .i v;iriety of' Irces. JJote the rin^s, 

" tlie ri-xLiire, the wlor, :!iid the siffiU. ^Ibuiii iin ;isi)iHti.it'nt of ^ 
j;nn.li^;i|ii.'r .ind let the child discover which type him ik Mik^i 
finishi'd prtiihirt, A viiriety of fitushcs wii bo .nj^t^d siii:h as oil, varnish. 
Inctjiier each nrovldins difftnint chiiracLeristics lo i,he wood. LeUhe 
MU oxpor'iniiiiit wiih the rombinationi; of wdoil,' sandpapiT, and finish lo^ 
(•ive hini J final product he deslrrs: He then nny Mi|,;gf?^t i;.iys of using 
liis product and '-ays of Mr.s producing i^orc like it. The whole comient 

■of production and assoinbly can be i'xpl«^rd with uiir,[ie^ied field trips to 
,ini.'J pl.'inlti J^luTO inins production is a way of life. 

I'm Eiu iipolo[^i;t ■ > • 

insect Utiidies in the ravine .ue liMted lo tlio day or days tiie site is 
visited. As the iicasonn nroiiress; a coiiKlant psoiirersion of instjct 
species be« .ivailabie Tor study. The child \m becoina curious 
enough to start a collcclion. IV arilvitios which follow siir.[;est ways 
of killing insects, • " . ' 

TW' Killins Jar: Obtain ;i larf,e'ononed. mouth jar wide enoii^'ji lo hold a 
i:irr.e'biil'!KTly wiihout cniiihinf; its wines- Hix up about half a. aip of 
plaster of Tariji :\\\<\ cariTiilly pour tiie iiiixlnre into tile jar so that it 
not ^p]att^*r on the sides of the i;lass. let the plaster set for an 
\m% then aihl ;i fi'w -Irons of iiiseriicJde allowing It to soak i.nto the 
pliislcr. Cluse and label (he jar POISOU, 

Wlieii addifiB th.t insect, reip.we the lid and quickly transfer the creature 
to the.killinf; j.ir. Ciosc the lid and wait about 20 ii,imites- After 
usIp}; the killinj^ jar soveraMimes it my be necessary to add some 
additional iii'jectii:,ide. - 

ilisplavinjjjhi! jnsect; ; 

R;)bv Food Jar; 'Label tiie insect by plarinn a pin throiish the body of 
t!u" Ins'iM't' id then ihrouiJi a strip of papi-r on which you have printed 
the nanc of the creature, Cine .a cork'ro the inside of the baby food 
jar lid, mint llio in^'ci and pin in the cork and screw .the lid on the 
i;ir. ' . ■ 

\\pr hr. r.loe a mrk m the b.ill>'i"'of the l.nx and place tlie nionnlod ^ 
insorVoii :h<' rork. After mountini; a imnhur of insect:;, cover with 
dnar plastic and seal U;e rd^^es. 



I'm jo la n j St .... ' ^ 

The plant kinsdcii) of the ravine can spark the desire tO'grou plants in 
the classroom or at home. A number of activities, arc suBgested. ' 

F rom Seeds : Examine a variety of seeds such as beets, peas} beans, 
k^ni^er^orn, pupipkins-weed seeds - nuts (hickory,, walnut rPe-^Pt, or • 
acorns). ' Try and set-uD a-cUssifScation key similar to the oney- ^ ■ 
suguested in the insect study. Characlefistics that might be included 
are length, ^Idth, weight, color, shape, and the nature of outer shell, 

Exadne mature plants, can you locate the seeds? How are the seed.s ; 
protected'/ JIow a^e they distributed? ilow many seeds are there on one 
pl'-int? ' ' \ \ 

Cernination: The following variables m be explored: \ 

,v '■ ■ \;' 

a) Amount of water . ' , ' 

b) Temperature . 
■ c) Soil characteristics 

d) Light ' ' " , . , V . , 

■e) Presence of pollutants (deterijent, herbicides, pesticides) 

Plant Growth: As the seeds germinate mature plants can be grown and. 

9iTn71?arieiy of e)5perlments can be conducted looking at the following 
variables: 

■ I ■ ■ 

a) Light , • • ' 

b) Water 

. ,c) Temperature \ ' ' 

d) Color. of liglit (Use different, colored plants) 

c) Spinning vs. still plant 

f) Fertilizers ■ ; 

Horc Seeds : As the plants mature they will produce seeds which can be 
used for successive fienerations studies., Soi^e questions that might Be 
explored: 

'a) Docs an albino seed produce an albino plant^and are 

.successive generaMon seeds albino? " 
.b); Docs a seed from u tall^'^nt prodmr a tall plant? 

c) Will popcorn and corn cross ferlili.i 

d) Does a hybrid plant produce fertile .^eeda? Do the seeds hav-i 
the same characteristics as the parent? 

e) Can you find a seed that has to be frozen before it vill 
germinate? 



Cuttings ; Some plants do not produce seeds hut grow 
'from roots or from cuttings. Find samples and 
try your success at producing these plants, 



33 . ' Skills Involved ! Visual discrimination, visual memory, 'language 
I development, classifying, labeling, measuring,, 



ige Level: 3 - 12 



, Experiences with Multiple Types of Handicapped 
Pte-CoUege Students in an Integrated Marine Science 
Field Program 

■ E.C. Kellet; Jr. and Helen E. Keller 



Several years ago, while conducting pre-college suiraier programs in the 
life sciences,, it was observed that few, If any, '^handicapped students occurred 
among the final set of selected participants. Selections.of. these students 

■ were based on several attributes such as: Sequential Testing of • 
Educational Progress (STEP) scores > science course grades, Pre-Scholastic • 
Aptitude Test (JSAT) scores, IQ level, etc. along.with.other aspects that 

' the students presented "(for example, saniples of writing, reasons for .. 

wanting to attend the program, their past year's reading list, etc). Little 

attention was given to the fact that there were only one or two handicapped 
participants. None of these handicapped participants was sever^ely 

handicapped. All were slightly or moderately handicapped, During an 

evaluation of the sinner biology pre-college programs for outstanding 
University 

students at West Virginia/ (Keller, etal, 1977) it was confirmed that there 
. were, indeed, extremely, few handicapped participants. Following that 
•initial review, a survey was conducted in ,1975; of the 110 Student Science 
Training (SST) programs for outstanding pre-collcge students funded by ' , 
The National Science Foundation. The objective of this survey was to 
, asertain the proportion of handicapped participants in the various NSF/SST 
programs. The results of this latter survey 'showed that there was a 16 to 
20 fold deficiency '^-^in handicapped participants as compared to the 



(1) le difference in these estimates reflects the range of estimates 
of handicapped Individuals in the general population* ■ 



proportion of handicapped individuals in the general population. It was 
noted however, that the reason for the 'deficiency was. not due to the 
.selection process of the various SSI programs, but was due to the fact, 
that very few handicapped students applied for positions in' the program. ' 

With these observations, and with certain othel: pieces of information, 
a proposal was submitted to The National Science Foundation requesting 
support for a special program in the Marine Sciences foroutstanding , 
handicapped pre-coUege students.' The program,^ funded by NSF, was to be 
, carried out at the Marine Science ConsorMm's Wallops Island, Va. 
'facility, find we for blind, dsaf, and orthopedic handicapped.students, 
The program,was successfully concluded on July 29; 1977 with 23 handicapped' 
participants completing the program, The program started with-24 participants 
but one of the severely handicapped orthopedic participants returned home orf 
the third day. ' ' , ^ " 

The primary/objectives of this project were to introduce outstanding 
handicapped pre-coirege students to Marine Sciences, to directly interface 
these handicapped students with college faculty, and to assess the success 
and failure of various components of this program'as a function of the ' 
.various types of disabled participants. 

The ffiogch was to operate the program in a traditional academic 
' manner with lecture, laboratory, and field experience .across three major 
topics; Scientific Communication and Methods, Marine Biology, and 
Occanograph;. For the academic portion of the program, the 23 participants' ' 
were in the field about 45Z of the time, in laboratory about M of the 
time, and in lecture about 257. of the time. Each student-also had a 
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• special mini-research project that he or she completed over-and-above the . 
regiilar presentations, ' ;, 

•"it 'is the intent of this paper to examine the findings, including; 

general' impressions, of the project in regard to its various academic and 

non^academic aspects, as they relate to the various types of handicapping 
conditions, • 

'DEs am OF THE mm " ■ • . ■ [ " ■ 

The "traditional" prograni was taught using lectures, visual aids, 
laboratones, and field experiences, with certain modifications such as the 
use of braille materials and tactile models as veil as by the use of signers 
and reverse- Interpretators. 

The conttwC of -the program was divided into sub-topics under the 
respective inajor disciplines viz., the stib-topics and experiences for the 
first major topic (ScicntUi: taunications 'and Methods) 'dealt wich: ' 
descriptions of the general coastal area near Wallops Island, Vd.; Introduction 
. ■ to science and the inarine sciences; science vs. textbook writing; descriptive 
scientific methods; hypotheses and their testing; design of experiments; types 
of Infottifltion; means, standard deviations, and ranges; observational/ . 
descriptive exercises;, barrier island transect evaluations; and the transect 
•sampling and analysis. 

Sub-topics for the second major topic (^rir.e biology) included: zones 
of the ocean; zones of the bay;' methods of collecting, IdenUfylng, and 
preserving maVi;ie specimens; sampling the variitis zones for plants and 
animals; enevj transfer; trophic levels; animal beh^>%;^W 
specificai on; coastal bird stndles; Donax clamjntgiatlon; marine physiology; 
and.'estv4rlnfi dynanics. " ' 

' :>f ■ ' 



U-toplcs for the third Diajor topic (0;tM''!;r.!pl;y) were; general ■ / 
aspects of oceanography; components of the .ocean aiid coastal waters; , . • ■ 
equlpaent used In oceanographic studies; intxr^tbiction to.meterology; a 
visit;to the NOW. meteorological station, ;?ijvliatipn; waves and currants; • 
tides 'and 'Variation in tidal heights; w.f: Tjality and its assessment; the 
evolution'of barrier islands; and the I'orisdcn of beaches, • " 

Along with the academic' portion ot i'Af, program (given above) the 
participants were exposed to a variety at ;.on-academic experiences including: 
beach combing, sea shell handicrafts , ^ .ci'i'^cs, canoeing, wildlife films, \. 
'swimming, tour of NASA facilities, visits i:o museuras and a 'lighthouse, 
clamming, fireworks, and hikes, ■ ' 

Three other intergal.activiti:: verc 'iJso performed: a seminar on the 
progress of their mini-researcb p^yje^lti, a final for;ivil research seirinar 
presentation, and writl^ig "laboratories" w^re held (irKiiily dealing with how- 
to write a scientific paper), « ' . • ' , " 

The mlnl-resefirch project wa^ o/^'irmc' ov,'' tnd latter portion of tU 
program. The' projects were short and were usivH'; completed In several • 
days,' but they were scattered across^ the last h^If o? the program, The . 
seminars were based on the topicb of the participants projects. The . ■ 
topics' of the completed mlni-rese^icli piojects are listed below: 

1] Comparison of Sand Grain Sizrjf, Mm:\ the Beaches of Assateague 

(open qcean] and Ivib. H'&lbps (protected by sand bara). .' 
2] Sand Grain Size ud the O'.currence of Donax_ Clams. 

3) Preparation (incluri;;-^ brailling] of He'rbarlun) Specimens of the 

. Plants fron the Dunt Areas of North Wallops Island, . 

k)- Respiration Raten of Male and Female Fiddler Crabs at Two 

Different leri'Wtures, " ' ■ . ' 



. ' 5) Substrate Preference of Blue Crabs. 
^ . 6) The Number" of Trees uith and vithout Gallg on Small and Large . 
Scarlet Oak Trees on- the Marine Science Consortium Canipii8» 

I) The Iwportance of Vision and Smell in Kiilifiah Feeding. 
■ 8) Environiiiental Preferences of Hale Blue- Crabs. 

' . 9) Temperature Tolerance of miifish, 
-. . 10) "Food Preference of Blue Crabs* " . ; 

• 11} The occurrence of Helampus Snails in Low Marshes. 

■ 12) .Periodicity of 'Clam Respiration. 

/ 13) CompariHon of Salinity'and Temperature at Low and High Tide at 
Four Different Locations. ■ 

U) Temperature Tolerance Ranges for Large and Small Mole Crabs. ' 

15) The Effects of Tides on Salinity. ' 
. 16) Enviranmental Remote Sensing. 

II] The Activity and Respiration Rates of Killifish in Different 
Types^of Water. ■ *' 

18) Root Depth of Sea -Rocket Plants in Relation "to their Distance from 
. the Ocean. ,^ , 

* 19) Colred Light Profrrence of Fiddler Crabs. ^ ■ 

• ' ' ' i 

20) The Density of Bayberry Bushes in Three Zones on North WallopB Island. 

■ 21) . Feeding Time Preference of the Blue Crab. 
■22) Light and Cover Preverence of the Blue Crab. 

23) The Effects of Temperature and Relative Humidity of Plant Density. 
PROBLEMS OF m PROGRAM 

Aside from the usual problems of operating a summer SST program, aevcral 
unique problems were noted. The major problems were not concerned with the 
academic aspects of the program, but dealt with the fr.e-time portion of the 
program. Because of the^'Severity of handicaps in many. cases (total 



blindness, total deafness, or wheel-chair bound) the' staff felt ttiatSere'" 
•was an extra degree. of concern and attentiveness necessary for the participants. 
For example, the.co'inselors were not all signers and when dealing with "the 
deaf participants this caused considerable difficulties, especially" in the 
field activities, and in the after-hours activities. ExcesBive dormitory 
noise, by the deaf participants, caused problems for the other partfcipants 
in terms of studying and sleeping.. Free, time programming of recreational " 
activities that were u'liUzable byall participants were quite difficult to 
design and/or operate,. , ■ 

Another major non-academic problen of the program dealt with the lack of 
air conditioning for the lecture, and laboratory aspects of the program. This 
is not..u8ually a unique problem, however it can be for certain types of' 
handicaps (asthtuatic, some orthopedic, etc.)', Likewise, sleeping problems in. 
the non-cooled dormitories lead to certain difficulties, (noise plus discomfort ^ 
were more of a problem for some specific handicaps as compared' to others). 

The difficulties In the actt^c portion of the project primarily 
centered around the,communlcation difficulties between the deaf and 
hearing, participants and the^ instructors." Although, there were two' 
excellent interpreters and reverse-signers present (both science teachers) 
throughout the program, the dialetic differences in signi'ig, coupled with the 
generally poor level of reading skill among the totally deaf participants 
greatly hampered the articulation levels from the instructor and textual 
mterlal of the totally deaf students. The,' pace of the progran vas slowed 
sooievhat by these coimunication problems and certain of the other (non- • 
totally deaf} participants became annoyed. The research projects helped ' 



soietfhat in remedying this problem since the after-lecture, after^ 
laboratory briefings (in a reinforcement session by the interpreters) were 
only pttended by those individuals needing further explanations. The other 
participants were free to work on their project, if they so desired, during 
this reinforcement session, The blind taped the lectures and used the tapes ■ 
•■ as Tfiinforcers to the lecture material,' "Another problem, specified by the 
blind participants concerned the lack of specific.braille materials^ but 
from the academic evaluations (presented in the next session) this 
deficiency did not appear to significantly hamper the totally blind . 
students, 

EVALOATIDNS IN THE PROGRAH 

Three participant evaluations were perfomicd: 1) the description/ 
characterization of' the participants, 2), their personality profiles, and 
3) their academic performance. 

PHYSICAL AND ACHIEWNT giARACTERIZATION OF THE PARTICIPAtiTS ^ 

The program Included three general groups of handicapped participants: 
blind, deaf, and orthopedic. While an ardent effort was made to recruit an 
equal, number of each type of handicap (and, sex), the end result was not an 
equal distribution either for the typtj of handicap nor for sex. The 
'differences in the sex proportions could have been due to the interest 
levels in Harine Science with proportionality more inales interested in , 
■ Marlnb Science in the general population. There were fifteen students with 
hearing disabilttics, five students with visual handicaps and.th rec With 



orthopedic handicaps. Also, one of the t«cntythree students had a dual ^ 
handicap, being both totally blind and orthopcdically handicapped (he 
was classified above as blirtd). ' Of the 33 respondents tjj the recruiting 



information there were only two minority students,. Both of. these students 

were extended offers to the piograni but it was not until the students arrived 

at the Harine Science campus tmt it was realized that the one black student 

■ ■ I 

decided not to attend. The remaining minority student, a deaf American 
Indian-, accepted and participated In the program! 

The science backgrounds of. th^students were generally quite similar • 
having, on the average, two previou^^ science courses. These included 
biology, general science, physitaW^rence; earth science, or chemistry. ' 
The average scienpe gride for the stullents was slightly better than a . • 
¥ grade, ' ^ 

. The types of schools and academic backgrounds that were represented 
were extremely varied and, consequently, Ithe indicators of general 

academic ability .were not as complete as might be desired. Of the nine, 
students for whom scores were availabk the mean was 116.6. ' ; ' 
Other scores were also included with the moat common, and useable, king 
the PSAT scores. Of the six students gubmitijing PSAT scores, Che averages 
were 4fi.3 for verbal and 46, 7 . for math. 

PERSONALm EVALUATION OF THE PARTICIPANTS 

Personality ^evaluations of the participants lere done by the staff 
who evaluated the students on the basis of twenty Ipersonalicy attributes. 

■ These attributes were then grouped into three macrUategories, ail :of which 

\ 

were found to be scored above the median (Lc., favorable) on the scale used. 

1 

The most positive grouping of students contained the attributes': friendly, ■ 
respectful, plcasantj, patient, and cooperative. The'jsecond (mid-grouping) 
having intermediate scores consisted of the attribute^,: courteous ^ 
participatory, adaptive, responsible, interested, helpful, persistRnt, 
resourceful, and Industrious^ The third and most negatlj.vc grouping of 



■8tudent8"lncli)de(l"the-attrlbute8: self-motivated, self -disciplined, 
considerate/mature, aggressive, and competitive. Although the data :'ere 
.not evaluated in a formal manner, the three iMcro-groupings given above 
■generally corresponded to the orthopedic, blind, and deaf; respectively. 

ACADEMIC PERFORMANCE E VALUATIONS OF THE PARTICIPANTS 

J 

Ton separate test",- were used (each eval^ting a specific academic 
aspect of the program) in examining the various experiences of the 
academic portion of the program in ordec to determine an average student : 
Qcadenlc performance level. The) tests vere presented in both written and oral 

1 6 . ■ 

form. The tests were not signed although some questions were explained by 
signing. After the individual evaluations, the participants were 

"divided into five categories, acijording to handicap and to their ^ 

degree of handicap, The categories arc presented in Table 1, along 

with the overall average performance of the group. The lowest values 

represent the highest (or best) scores..' • 

Table I . Student Academic Performance by Type and Degree of Handicap, 



Itanaicap \flef^ree Otj • winKiiiK n ftvetunc t\Bi(iLiVB atoru 


Blind (partially) 


highest ' . 


1 


1L5 


Hearing Impaired" 


next highest 


4 


13.0 


(partially) 
Blind (total) 








' third highest . 


3 • 


13.7 


Orthopedic 
Deaf (total) 


next to lowest 


3 


.17.3 


lowest 


11 


18.0 



(1) 



(1) The lowest score is best.. 

(2) The tests were usually b rallied and the responses brail led, 

(i) This group had an enormous difficulty in reading and writing in the test 
environment (as well as in the program in general). 



Ftm ii Tabk 1, U I a ttoH ^ta^^li^lw-paiH:4t)i^^ 

bbst average performance. Thess students with' partial hearing were second 
in performance, followed by the totally blind, the orthppcjiic, and the 
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-profoundly. or. totallyieaf ; .respectivclj^, Although the .totally,,j,r 

profoundly, deaf, participants/had the lowest average scores, it is not clear 
■ whether, or not, the testing procedures was biased (against the profound or . 

totally deaf),"eBpecially^/due to the fact that this group had th^^ great-est 

degree of comunication difficulty. • « 

EVALUATIONS BY TRE PARTICIPANTS , > 

• • ' ■ : . r^'v- 

At the beginning, and again at the end, of the program, a series of 
eight questions pertaining to Harine Science vere asked of the students, in 
questionnaire forni, on a 5 point ranking scale. 

The eight 'questions were concerned with"'whether Marine Science was: 



fun, practl/al, of' great value, and did they like Marine Science, did 



they like/field work, should everyonf. study Marine Science, do they like 
laboratory work, and could Marine Science be of help to the student. The 
average score for all questions, for both the pre-^nd post-evaluation 
were above the niedian. However, there were three clusters of responses in , 
regard to changes in the attitudes of the participants between the pre- 
and post-evaluations. The most positive changes obser-ved occurred for the 
three, questions a? to whether Harine Science was: 1) practical; 2) was 
fun; or 3) was of great value, A mid-group of three questions concerned 
with: 1) whether the students, liked, Harine Science; 2) liked field 
work; and 3) whether everyone should study Marine Science, were also 
positively changed between the pre- a,id post-evaluation, but not to as great 
an .extent as the first groupirg. TFic final group consisted of two 
questions which had no apprdniablti change. .These questions were concerned 
with whether Marine Scienit mWh^ of help to.^the student and It tlie " 
students liked laboratory work, ' Hence, the attitudes of all of the questions 



8? 



about Marine Science appeared to.be positively changed except for the 

, . , \ ' • . " 

questions concerning tRe fact that Marine Science w{iuld be n£ jjifcat help. 



. mmm of lsarhin(; envikqnhents sy' the partictots 

Each academic section wa^ evaluated by the students, in the form of an 
anonymous questionnaire |flt the end of the topic section (or the day), lliese 

wbre divided Into four llasslfications:^ enjoyment, difficulty, the amoOnt ■ 

■ . ' I , ■ . 

learned,- and Clarity, Tb" reij^onses were scored on a scale ranging from " 

.( ■/)■ 
/X to 5. The results ■ ■ v a lysis dlvlifod Into the three major 

functional groupingo c la' v. ory, lecture, ani field sections • ^ 

j Uslng^ "fun-torlug" cUoSlflcation, the responses indicated that the 

jfieli experiences ♦•'erJ the most fun with the labojacory ratln^'neyt and 

jthc lectures the, hast iun. In the'dlfflculty evaluation there vas no . , 

difference betwepi Locturt; and field experience's, but at the "easy" , ,; 

* \' ' . 

. end of the scale, tlw JabDratorlcs were scored as being the easiest. It i ■ 
was the general" concei.sus of tlie* participants' thaf the'Jegree.of learning 
was about equal from all three section^. The clacity agpect^tndicated that 
the field sections were the most clear, the laboratories of ifttermediate 
clarity, and lectures the least clear. / 

SUGGESIIPNS BY THE PARTICIPANTS FQft IMPROVING THE PROGRAM ' 

f The open-endeJ portion of the student's evaluations is suimarized below, 
The most generirl coiwient concerned a desire to have th'e handicapped and ' ^ 
regular (noVhandiqapped' participants) M prc-coUegc programs together as 
one Integrated course .i Also, several students wanted to have SCUBA diving 

.incluHed as part of the program; -lilhile a few students felt that, they should 

* • ,1 ■ ' 

have more* freedom after classrooni hours ^ there were many others who stated 

; ' li . " 

'that therp should be more strict discipline and more strictly enforced, 

•; quiet hours, ' Tnts apparent contradiction seemSrto have coitic about between 



the non-hearing (wanting nio.c freedom) and the hearing students (wanting more 
'programmed activities).. Other conmienLj dealt with organization and scheduling, 
Since ^liis prJgraiii was the first of its kind, there were numerous schedule 
changes and> hence, an appearance of a lurk of organization to sotne atadents. 
It was'rfewssary to alter fiUns due to^oversights concerning the handicap 
^ probjeiiii;, weather, tides, and the coordination of equipment, vehicles, and 
vessels. ^,lth the other HSC programs. ThcVed for ef(c:tive cooling of the 
lab an4 dormitory rooms was anothir changu strongly recomended by all 

■ , participants • » ■ j 
. " A few individuals\expre8sed some difficulty with certain of the 

academic materials sudi as the' scientific method, energy. transfer, in.: .., 

ecosystems, 'and in developing their ideas for the short research 
investigations, Other participants felt that' the academic materials 
should be covered in more depth 'and should even« be accelerated. These 
types of conflicting recoJSIlations are, perhaps, the mjst^difficult to 
deal with because some of the students are slower to grasp materials than 
others, not only because of comunication difficulties (due to their 
various handicaps) but also due to their variety of backgrounds. Some were 
•taiiiBtreamed" in regular high schools while others were in schools for their 
' unique handicap, although this seemed to make a.jdifference , it was not' 
formally evaluated. 

.» 

There were a few specific comments that apply to certain of the 
» " ' . .» 

handicaps. One deaf student felt that the-signiftg'durinp-lcctuTcs-was'too— 

fast (hence also the lecturer's presentat'ion), In the opinion of the two, 

^signers/reverse interpretors on staff, this sticnf, Jiowever, did not appear 
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In Che course of the program evaluations, It was felt Chat It would be 
useful CO construct a rudimentary life function facilitation matrix by the 
oajor category of handicap which would assist in future planning activities. 
In Table 2 Is given the initial assessment of needs In a pro-college Marine 
Science Course, according to type of handicap. These needs are those over 
and' above the usual needs of the "normal" or non-handtcapped student. Many 
of these needs. would also be required for any field oriented program and 
are not unique to Marine Science programs. 

Aa experience Is gained in these Integrated handicapped programs tlie 
list Pf special needs will be expanded. The problems could be amtjlloriated 
somewhat vlth peer Interaction. One of the bright spots of the program was 
tho peer interactions- aspects 'in which there was peer concern and assistance 
throughout all phases of the program. y 

ff 
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Table 2. Im^Us of Kesource and Personnel Noeds for Teach|ng','^Llving Environment Equallzaclon, 
and Field Experiences for Various Handicaps In Four Educational/Social Environments. 
These Needs Are in Addition to Those Cotnmon Needs In Training Pre-Collcgc Students iti 
Marine Science, 



Environmental 
Situation' 


• ryPE OF HANDICAP • 1 


Blind' 


Deaf . 


Orthopedic- 


Multiple 1 
riandl_ca,t 


Uboratory 


"talklne" calcriator 
tactile models, braille 
' materials, recorders 
tactile graphics 
assistants for tactile 
grapjilcs, assistance for 
neutralization of 
dangerous situations, 
and helo with eQultiment 

MMU 4|r It kbit M t U it 


slcner. 

reverse-Interpreter 
captlonal films, 
Increased use of 
i/Uiial*) 


help with etlulDntent 
Special tables (heights 
& designs), wheelchair 
assistance 


combinations of 
needs according 
to handicaps 


Lecture 


braille materials, 
recorders, tactile 
graphics,' assistance for 

luctvii: jjuupriicii 


signer, reverse- 
interpreter. Increased 
visuals, captlonal films , 

dnU VlSUalS 


recorder or note taker 


combinations of 
needs according 
to handicaps 

11 


'Flel. 


recorder, assistance In 
description and tactile 
aspects 


signer, reverse- 
Interpreter 


wheelchair assistance, 
tic down in boats & 
vehicles, special • 
transportation needs' 


combinations of 
needs according 
to handicaps 


ReadlngH 
and ■ 

Vl'dlUllB 

- ji 11 iiii_i 11 - ' 


reader, or Optocon, 
braille materials, 

Uqii type 


captioned visuals, 
supplement readings 
with signed briefing 
.sessions , , 


none for, moderately 
'handicapped 


combinations of 
needs according 
to handicaps 


Non-Acadetnlc' 


, ^ W W lojeals, 

. (JI'- . nS';';o In 'travel, 
iin I'.,: In laundry, 
■aph ; .''1 orgaiil- 
laticn • !. . 'sonai and 
a'.adcii':' - .',]& 


-signer- and reverse- ■ 

interpreter for travel, 
amplified telep[)onos 


■iiss'istJnce' for 'meals, 

assistance in Iravol, 
assistance in laundry, 
assistance in bathing 


•conbinations, of 
needs according 
tD handicaps' 

1 

1 

0 



(1) For example, k-'-T,' :v : •. r'lUpantfl away from flangero>;s flsli or aninvJl parts (e.g., aharlc teeth, crab 
claws, sea urt>.. •,■. •'■! dni^ ^^y tails, etc.). ' ' . . 



THE ROI.E r.- THE SCIENCE MUSEUM IN. SCIENCE EDUCATION OF THE HANDICAPPED 
by Dennis Schatz 
and Holly Oventtan 

Science n^useunis offer a unique resource in the science education of handicapped 

.students that is often overlooked both by the school educator and by. the museiin 

.\ 

staff. This article is addressed to both of these audiences to encourage the>^ 

\ ■•■'^ 

greater use of science museums in the total process of science education for 

. ' ' \' 

handicapped students. > .. \ 

- ' . ■ • ' ' ' ' \ 

Science museums are natural locati<.'ns' for resource centers that provide \ 

inservlce workshops coocerning the teaching of science to handicapped stud^nts^ 
■ahd'"r6r 'depbsibDriiBs" for loan" of /adapted science' activltiesv'aids "Ai;d appXiancesv " " 

The often unique collections* equipment* apd facilities of museums can also offer 
• scienrro experiences at all lovels unavailable in any local schciol district. .The 

need for these resour-jes has become especially acuie with the implementation of 

PL94-142. This has pld-Ced a da';>.'nd on the regular classroom and special education 

"t^^Ochet to become knowledgeable abo»;t aids, activities* . curriculu.Ti and t.u.:.ching 

tec.,,-.^;que5 appropriate for children with different hundicaps. 

There are three' prijn. ry ways that, s^oionco museums car sf^rve the nee^»s of 

handicapped students: 

1. Become local resource :;entGrs for demonstrating and/or disseminahing ■ 
adap^cd.'aids, appliances and curriculum mat-jrialn: ;v?f.-"JtTynond resource individuals 
who avw interented in woikinr *:.v-:h handicapped * T.urijrits. or have" appropriate science 
'materials for use by handicaiM;-.*d students. 

2. Provide in-service workshops for both regular classrbon- teachers and special 
education ^.e'.icherf3" concei:n..n ./ techniques and materials for tti.iching handicapped 

students, ospOfTialLy jn .i m.iinscrcan situ.^tion. 

■ ■ , ' ■ ^ f 
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3. Offer [nuaeura programs which are appropriate for handicapped students, 
and actively encourage participation by theni, 

AS A resource' CENTER 

There are a nunibcr of sources for adapted equipment, such as the American 
Foundation for the Blind, the American Printing House foe the Blind, and the 
individual state's clearing houses for materials purchased from the American Printing 
House, There arc several curriculum development, projects which focus on materials 
appropriate for various types of handicapped students (Science Activities for the 
Visually Impaired, Adapting Science Materials for the, Blind/Scier.ce and Art for , 
Special Children, He and Hy 'Environment]. In addition, a number of individuals 

^have reiwrted pc^ , 

Baughwan and 2olta). Although there are national resource centers which keep 
lists of .adapted materials and information on curriculum (such as the NCEHMH in 
Ohio), there are usually few, if any,^ocal resource centers for teachers where 
they may find out about the existence of the material and also get information 
on how to utilize these materials in their programs* ^ Science museums can play the ' 
vital link in connecting the, existing materials and, activities to the teacher 
in the' classroom. . ■ 

It is costly for each school district to provide the in-service workshops 
and dissemination of information, concerning science materials for, the handicapped 
since there are relatively 'few handicapped studetits per district. Science museums 
already function as a science resource for the community on many aspects of science 
education, and they often serve "a large region of a state, or an entire state. 
Thus they arc an ideal, cost effective location for housing resource centers 
concerning science education for handicapped students, ['.'^ending upon the local 
and state distribution system for items su6,h as close-circuit video systems for ^ 
thc'partically sighted, the science museum may want to have these resources also . 
available, or at least available for use during in-service workshop. ,' " I < 



As a resource center for students, parents, 'and other'science educators, 
the science museum should make available for loan science activities adapted for 
handicapped students, This should certainly include, all commercial curricula - 
materials available (Me and, My Environment Science Activititu) for the Visually 
Impaired, etc] and should be augmented as th': need arises with other materials, 
cither designed by the science museum staff or located through the national 
resource center (NCEMMH) , or the mu^^.'^ns own list of appropriate materials*. ■ 
' A full set of basic aids and .'lOliances should also be available for loan, ■' 
including such items' as brailled thermometer', and microfliche or large print ■ 
copies of activities for visually impaired students. " > 

The science museum should also supply: , 

1. a resource file of people of interested in working' with special .education 
teachers and «"tudents; > • , „ 

2. a bibliography of articles on science educationW the handicapped; 

3. general consultation services; 

4. staff training for other science education centers, such as environmental ^ 
education centers, other museums, scout leaders, etc. 

■■ Item 4 is an mportant area that is too often neglected. Many handicapped 

youth spend much time in community and/or recreational programs,, including sumer 

» ... ^ ■ ■ 

camps', and after school programs. The introd.uction of science activities in' these 

informal learning situations can often be the' most rewarding and interesting. 

■■ IHERVICE MSHQPS 

Housing' of a resource center in the science museum leads logically to the single 
most important service that science museums can offer, in-service workshops con- / 

■ ' corning the teaching of science of the handicapped students. Some workshops may he 
offered through local college and universities for those teachers interested in 
obtaining credit. Individual districts may wish to contract with the science 
museums to offer in-service programs for their teachers. These workshops may 



\ 

vary from single afternoon, 3'hour workshop to a more extensive miiltiple session 
workflhop, Hany science' inuseumg are already familiar with this type of in-service 
program in .the. areas of elementary science and matfieinatics, or specialty areas 
'such as archeology or astronomy. 

If oxtoal funding can be foand, the science museunt may w<int to arrange a more 
coBipiehongive in-service mechanisiti for the entire area they serve. An effective 
technique' for doing this is to arrange a three' to five week sumer workshop tfiat 
trains leadership. individuals to give similar workshops Lhroughoiit the local area or 
state. These individuals would meet dally during t ^.o 5 week period to obtain 
information on'materlals available and techniques for using these materials.. They 
would also learn strategies to 'give similar workshops. 

During tlie following school year, these individuals would offer workshops on 
the school distict leval to regular classroom and special education teachers 
concerning the materials they studied cluriny the past suner. They' also continue 
to act as local resource people throughout the year for the teachers in their 
workshops. The development of such in-service programs , no matter how extensive,, 
would complement nicely, and make hm the resources available through the science 
musetin. . 

■k ■ . • 

HU'SEuji PRQCtoMING 

Hany 'scj.ence centers have collectcdiaTerials and equipment which, allow them 
to offer unique science experiences for the students. The Oregon Museum of Science 
nnd Induatrieii hciS^jiciGnce research programs for highly motivated high school 
students that' allow theai'tp^ do experiments and ur.c equipment not available in the 

\ 

schools. Wany science museums nave archeological or biological artifacts, or have 
expensive equifjment, .such as an H'^chrnn 

available in the school;. Hany scientists look back to their involvement in scionce 
museum special programs as a key. motivator in their career in science. Science 
museiims need- to make such progrjms accoss-ible to handicapped students, and this can be 



easily accomplished using the aids, appliances and skills developed as part of thf 
science education for the handicapped resource center. 
^ In addition to making more specialj^zed museum programs available to the handi- 
capped, it is important that the science museum analyze its' programs at all levels ' 
to encourage greater use by the. handicapped. Science museums need to modify old 
exhibits and develop new exhibits which give multi-sensory inputs,^ Programs 
at the elementary school level should especially be' made inviting to handicapped 
students, for it is during that time that the students are exploring and molding 
their future interests, An elementary level student fascinated by a science program 

_ is a good candidate for the special high school class, m many cases it will not 

jrogram, , but it, will, be., essentiaLto' 

■ actively encourage participation by handicapped students, At the present time'; 
liandicapped students do not consider science museums as natural [ilaces for becoming 
involved. Therefore, an effective advertising of programs available will be 
necessary to get their participation. 

Finally the Science Center becomes a logical place' to develop science career 
information, especially since science museums continually work with scientists 

■. in the community in the development of all their programs. 

IHPLICATIOHS K\l SCIENCE CENTER STAFFING AND Fil^iDING 

' Iitipleiiiei|1;|tion of the programs outlined above not only require the committment ' 

of ,thc science^ museum staff, 'but hiring of new staff or a change of assignment in 
, the present staff. It will also require the allocation of funding to cover the ■ 

co^t of the program. If new staff is hired, this would be a very appropriate time 

to implfiiPent an affirmative action program to hire handicapped individuals. 
Funding of the program outlined above is substantial for at least the first 1 

to 3 years as materials and equipment are required, museum programs are adapted or 
, developed and .extensive workshops started. We are presently pursuing funds from i 

the Washington state Superintendent of Public Instruction to -implement such a 



ptograiii similar to that above. We rccomend scicnco museiiiiis pursue similar funding 
in their state, After the initial fow years, we believe that the cost of continuing 
such a program can be incorporated into many science liiuseum's general budgets, • 
possibly augmented by fee for service arrangements with local school districts 
and/or state agencies. 

' . An essential compoi^cnt of 'any program for the handicapped isUhe continuous 

I ■ I '■ ' 

input from individuals in the community who are handicapped , and/or work with 
' handicapped students. An advisory group including regular classroom and special 
■ , education teachers, handicapped adults^and'Students^ and local sciientists can help 
in giving appropriate direction to the museum's program. Equally important, these 
individuals can help in informing the 'community abc^ut the program^s existence. 

Science museums are now in the position to offer a unique service to the education 
cwunity. fleither museum staff or school educators should pass up the opportunity. 




AN INTEGRATIVE HODEL FOR PREPARING REGULAR CLASSROOM 
TEACHERS TO WORK WITH HANDICAPPED - 
■ STUDENTS IN SCIENCE 

DONALD HcCURDy .. 



'/Ifter a long and complicated legislative and judicial history, 
the Education for all Handfcapped Children Act became Public Law 
9<-W2 when President Ford signed the measure on Nov. 2S, 1975. ■ 
This milestone'leglslation provides for a permanent federal obli- 

■ gation to help school districts raise the quality of education^ 
for the natioil's eight million handicapped children to a new stan- 

..... dard. of excellence ..ani^opportt 

Recent court decisions and new laws in many states liave de- 

' teimined that handicapped children have the same educational rights 
as other children - that they are entitled to education according 
to their needs. It has also been determined that these needs should 
he met at public expense - either|n special or regular classes 
or some combination of the ti^i\ School programs and facilities . 
must'be modified accordingly. ■ ^ ■ ■ 

It is obvious that Colleges of Education must also mak^ nee- 
essary modifications in their program to prepare tegular classroom , 
teachers who are competent to work with handicapped children. 
The classroom teacher can no longer assume that handicapped young- 
s,ters will be carted off to special schools or special education 



classrooms, Under tlie-principle of "least restrictive" environ- 
ment* marginally handicapped children will be the responsibility' 
of the "regular" classroom teacher, The special education teacher' 
will tee a "resource person" who will help the regular teacher 
with diagnosis, prescription! iind the Identification of specialized 
instructional mate'rials. 

Institutions of higher education have responded in various ' 
ways to the challenge of preparing teachers for working with handi- 
capped youngsters. Some states (e.g., \\\mr]] have mandated 
courses to prepare teachers formainstr'eai' 

At the lliliversity of Nebraska ■ Lincoln, it became aooarent 
that establishment of a specific course relating to the edycati;i^ 
of the handicapped in the regular classroodi was inappropriate on 
several dimensions.' The most critical of these was that a sepa- 
rate course would be philosoohically inconsistent wivh the. conceot 
of regular education participation in the education of the handi- 
capped; this would tend to perpetuate a segregation of regular . 
education and special education functions. In light of this con- 
sideration, an approach which would integrate .instruction and prac- 
ticum experiences with handicapped students into the existing pro- 
gram was seen as the best alternative, We have chosen to inteprate 
mainstreaming concepts, principles,' and experiences throughout 
the professional seguence. For example, in the freshman level 
"Introduction to Education" course, such topics as the historical, 



legal, m legislative elements of the education of handicapped 
young people are elaborated and discussed. The sophomore level . 
course in developmental psychology deals with selected physical 
disorders and their psychological ramifications, This integration 
is manifested most completely in the junior and senior level field 
based components of the secondary level teacher education program ' 
which will be described In the next section of this paper, 

Competency B as ed Teacher Education ■ k Vehicle 
for Preparing Teachers for Hainstreaming 

For the past eight years, the llntvfcrsity of Nebraska - Lincoln 
has been involved in the development of a performaiice/competency 
based teacher education program, This program has been identified 
by the acronym NIISTEP (Nebraska University Secondary Teacher Educa- 
tion Project). rniSTEP is an attempt to build an integrated and 
articulated professional education program based on a set of com- 
. petencies to which the college is coiitted. It consists of a,, .' 
nine semester hour block cf courses which are fused together into 
a sequence of generic and specialized subject area modules. The ■ 
content for this block is special methods, learning theory and 
principles, and a pre-student teaching practicum experience, Stu- 
dents spend approximately half of the semester on campus in small 
discussion groups, large group lectures, and individualized learn^ 
ing activities, Hicroteaching'with peers is used as a vehicle 
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for practicing and demonstrating selected skills. The other half ' 
of the semester Is spent In a public school where the student func^ 
tions as a teaching assistant. The assistant's responsibilities 
begin with limited ofie-to-one tutoring experiences and such duties ' • 
as helping to set up laboratory activities. Duties .gradually e){;^ ; 

pand until by the end of the semester the individual may be respon- 

... ' ' ", . \ 

' sible for whole class. instruction for several days at a, time. 

Many students n assigned to work in teams of three cor four 
with a single cooperating teacher. Leadership roles may be rotated - i 
among the team members so that by the end of the semester the In- 
dividual will have beep responsible for planning a week of Instruc- • 
tlon and proviii'iog the team leadership for that week. 
*, Since most of the classes in which the NIISTEP students ar^e 

assigned are general education courses, many of theiii_ contain main- 
, * ■ ■ , streamed students with various" kinds of handicaps. This provides 

excellent opportunities for developing the specialized skills needed . 

for working with atypical students;' ■ . . ^ 

The NUSTEP program is based on a set of basic generic compe- 
' ■ tencieS' to which the staff Is codniltted. These competency' state- , , 

ment^ are organized about the six basic roles of a teacher: , 
,|.... • I.' The Teacher as Instructional Planner 

IL The Teacher as a Director of Learning Experiences ' . 
■ *■ II!, The Teacher as Assessor and [valuator 
IV, The Teacher as Humanizing Agent 
I The Teaclier as Professional Educator 
■ ■■ . VI, The Teacher as a Sobje'ct flrea Leader 

■ I V; . ■ ' 

' ! . ' ' ' ' '^I ' 

ERjc , , ■ ■ . ■•; f,;^, , 



Examples of competencies under role II above (The Teacher 
as Instructional Planner) are: 

L The teacher identifies and diagnoses learner needs. 

2. The teacher specifies desired learner oiitcomes (objectives) 
to meet diagnosed needs. 

3. The teacher detenines assessment criteria for each out-, 
come.' 

1. The teacher plans learning activities to achieve desired 
_ outcomes (objectives). 

For the past three years, the University of Nebraska • Lincolfi 
has operated a project funded by t|ie Bureau of the Handicapoed 
entitled "Edy?atiiig'the Handicapped in the Regular Classroom," 
One of the ootcoies for'this project is a set of competencies for. 
regular classroom teachers in regard to their work with handicapped 
students. These conpetencies are, presently' in the^p'rocess of being ' 
incorporated into the NUSTEP project and other segments of the 
teacher education program'. Some of these competencies are listed 

below; . • ■ . 

. -l Recognize 'the developmental sequence In ^the tool subject 
areasjOf language^ reading, mathematics,' science, etc. 

■ I Demonstrate the knowledge of basic etiology of exceptional^ 
cMldren. • • . ' 

3. Se able to' Identify or diagnose learning probTems and ' 
other handicapping conditions. . . 

. i In planning for.individualized Instruction the classroom - 
teacher will use all the available support personnel within 
the school setting; resource teacher, educational strategisi 
^ . special education teacher, speech and hearing personnel. 

5. mil be able to identify the humah .resources available ^ 
and match resource personnel to student.-need. ^ 



6. Recogiiize and identify sources for etoW media 1^ ' 
terials for handicapped cfiildren, 

I 'Identify and explain functions of conmunity resource apcifis. ' 

.8. Know the background" of legislation concerning the handi- 
capped child' in the regular classroom. 

' * 

9. Recognize and be able'tor6,late the corat legislation ■ 
and know the role it plays witiiin the dassroon. 



tapetency Development Through Mules 

The NIISTEP project is divided into two major segments - the. , ' 
generic portion which deals 'With- competencies needed by all teach- 
ers regardless of discipline and the subject area portion which 
pertatns h the skills and bowledje peculiar to the discipline, 
Examples of the peric modules are: 

I Teaching'Nethods for the, Classroom 

II. 'Task Analysis 1 Behavioral Objectives 

III; "Assessing" Student Perfonnance ^ 

' ^ Ilf. Cueing:. Nonverbal, (luestioning, Set S Closure ' 

I Clasr-rooffl Hanageniont:' Reinforcement Princinles, Continoency 
Contracting • 

' VI. 'Individual Differences ■ 

. 11 copy of module VI, Ifidii/fdyal Differences, may tie foynd 
in the appendix of this paper. < . 



The science education component consists of a series of fif- 
teen modules. Some of the-tUles of thtse.modoles are; 
, l". Inquiry Teaching Strategies 
, 2.. Selecting Content and Materials in Science ^ 

3. Curriculum Ifevelopifient in Science ^ 

4. Long Range Planning in Science 

5. Laboratory Instruction ' 

-^^ The modules listed above are presented in a variety of foniiats 
including lectures, discussions, self instructional mediated ma- 
terials, and individual contracting. Microteachihg experiences ' 
are provided as a means for students'to practice and/or demonstrate 
particular skills, Often these sessions are videotaped for sub- 
sequent analysis by the stuilent''and/or his or her supervisor. 
Each module consists ^f the following parts; 

■ L Student Gufde - a set of instructions on hew to complete 

the module, .\ 

2. A probleni statement - an orientation to the^urpos'e of 
the module. , ^ 

^ 3/ fl' module overview. • 

i BeUvioral objectives., 

5, An "On Campus Hork Sample" - /written or.oraV sample 
of the students' work pertalnilig to a simulated teaching 
situation^ . , ■ 

■6, An "Off Campus Hork Sample" • a written or oral sample 
of the students' work pertaining to a real teaching situa- 
tion in a public school. 

■ 7. Check, lists for the work samples ■ these check- lists enable 

. fthe student to insure that he/she has pravided for a1r 
the'essentiaVcomponents, * * 



8, Sh'll'^cquistioo Section • thy section identifies vari- 
ous priXted and mediated materials which deal with the 
various objectives of the module and are available in 
. the Media Center or University Library. ^ | 

A copy of the Individual Differences Module is provided in 
the appendix of this paper as an example of how the NUSTEP modules 
are adapted to insure attention to the needs of handicapped chil- 
dren. For example, three objectives from this module are as fol- 



"The stodent will be able to identify at least one change 
in classroom arrangement thiit would facilitate malnstreaming 
of handicapped individuals." 

"The studeiH will be able.to describe two potential modifica- 
tions of materials and/or format that would fdcllltateiain- 
stwing for individuals with handicaps." 

"The student will be able to describe at W two ways in 
which objectives and, assessment procedures could be modified' 
to facilitate malnstreaming of handicapped individuals." 

k example'oi^ «sn off campus work sample Is as follows: 

"For the off campus work sample you will: 

1. Read the case of Hary (Mary is a fictitious 
physically handicapped youngster who is con- 
fined to a wheelchair.) : 

2. Analyze the classroom ^environment of your teacher 
assisting setting relative to meeting Mary's needs. 

.3. Analyze your teaching style, or the one(s) to be . 

used in teaching your ualt, relative to Mary's 
• needs. 

. 4. In your off campus setting, Identify who would be 
Involved in a staffing/referral process for the 
case of Mary, and briefly describe their roles. 

'NOTE In completing this work sample, assume that Mary 
is a handicapped student who is to be mainstreamed 
in "your" classroom (one similar to your teacher 
assisting setting) while yoo are teaching your 
unit plan." 



, Huch research and developmefit work remains to be accomplished 
In the area of science for the handicapped. It Is a fertile field 
that must be cyltlvated In the near future If science teachers 
and science educators are to respond adetiuately to spirit as well 
as to the requirements of Public Law 'Le(|1slation alone, ' 
without the enthusiastic support and coni'tuent of the teaching ' 
profession, will not g5t the job done. 
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Student Guide 



1. 



2. 



3. 



Read the Problem Statement and the module Overview. Try to predict 
the sorts of behaviors you will be learning in this module. 

Read the MTO and OFF CftHPyS Wl SAMPLES which describe your . 
tasks for~the module. 

Pay particular attention to the ySME CmiST .which fons the 
basis for evaluation of youf work In' this module. 

Decide whether or 'not you can complete the | CAHPOS \m Wll ' 
If you feel that you must first acquire moreTlnformatlon and •skills 
complete the tasks In the M ACQUISITION SECTlOh hoosing care- 
fully those items you thinF can help ^you. \ 

" ' f ' • . ■ 

A. Complete the Of! CAHPOS work sample using' the Work Sample Checklls 
'as an outline, ^ ' 

B. Fill out the Work Sample Checklist and then attach the checklist 
, to the MWre work sample. 

• A. After meeting all.the criteria in the OW CAMPOS work sample, 

complete the OFF CAMPOS work sample In your TA setting. 
8, Fill out the iHipTe Checklist and teh th^ checklist to 
the. OFr CAMPUS" work sample. 

!ou will receive credit for this module upon meeting, all of the 
criteria for all, of th^e OFF CAMPOS work sample. 



, Heflieniber when p entered a new class not knowing any of the other students, 
'and feeling uneasy, about how you whould behave? Reoiember-the blur of 
; faces, so Indistinguishable at first, and yet so different after you became 
a member of the group? As you got to know them, the differences among 
members of the class resulted In your making decisions, decisions such as ' 
with whom to eat lunch, with whom to study, with whom to double-date. 
^Sometimes those early declslors were good ones, sometimes not, .■ 

' • '. « ■ ■ 

Each time a teacher meets a ne< class the same experience occurs. The 
teacher sees-a blur of faces, but after only a few cla'ss meetings certain ; 
differences among Individuals begin to stand out.- Because student groupings * 
do tend to be heterogeneous, :it Is essential that teachers be able to make 
appropriate instructional decisions for a wide range of student needs, Us 
a result of "ma1nstreaming"-wliich provides' that mildly handicapped students 
be educated In the least restrictive environment that meets their needs-' 
the least restrictive environment for most mildly handicapped- students will 
•be theiegulaf class, Thus, the regular class teacher may have an,.even 
wider f^nge of student differences to contend with. The purpose of this 
•moduleis to help you deal rationally with questions as; 

"yhat",sorts of differences among students' shou]d lead ^ 
to alternatives In how I teach?" 

, ' "When i*am faced with a wide range of student differences, 
• ■ particularly in the case of having a mildly handicapped ■ 
. student in the class, how^do I adapt to them?" ' • 

• i ; VCan I behave in such a way. thiit each 'student will learn 

■ ..t^iis potential?" 

Clearly, books could (and have been) written abou^t individual differences 
among us humans. Since we are not writing a book', this module will focus 
' on Individual differences along two related dimensions: 

■ fl! The heterogeneous nature ofclassrooms as'a wliple, 

andV,. • . • 

.8. The unique needs of malnstreamed mildly handicapped . 
students, ■ ■> 



Module Overview 



The goal of this module is to nial;e sure that on completion of the NDSTEP 
program you will be able to design a set of instructional experiences, 
which will enable you to give maximum opportunity for learning to every 
student In the class. In ,the course of,comp1eting this module, you will 
investigate the naturae of student differences (both "normal" and. tendicapped) 
and how those differences may affect your decisions about how a class should 
be taught, Particular emphasis has been placed on teacher skills In adapting 
insti'uctlon for the mildly handicapped student who has been placed in the 
regular classroom, i.e., "mainstreamed"; " . . 



NOTE 



The tasks in this module will' help prepare you to demonstrate the following 
competencies (key competencies are indicated by an «): 

1.1* 
2,1* 
II 
2-.3 

3.1 ' ^ ■ 
3.2 

■ 3.3 : 

U ' 

■ 4.2 • 
. 4.3* 

4.4* 
' 4.5* 

6.2 ■ 



In the previous'five iDodoles you have learned the component skills essential 
if) Individyali^v instruction. In fhe'course of this module you will be 
studying the pr.:-. ; of individualization in the broad context of the heter-, 
ogeneous classroom S more specifically, in the context of the handicapped 
student who Is malhstreamed, In 'the ON CAHPUS WOl SAMPLE you will' have an , 
opportunity to analyze yourself as a learner ,and as a professional in the 
role ofteacher. In the OFF CAHPOS mi SAMPLE you will have an opportunity 
to analyze a case study of a handicapped student who could be maiostreamed 
in your classroom, ' ' 



BEHAVIOWil OBJECTIVES FOR MODULE VI • ' ' 

The Student «ill 5e Able To't'SWBAT) describe his/her preferred 
mode of instructional input. 

SiAT describe his/her preferred mode of instructional output. 

SUBAT identify at lewt two Itidivjdual characteristics which 

infliience his/her learning style. ' . , • ■ . 

' SyBAljlescribe at least two ways in which the ISTEP .program: ; ' ■ • . 
•L facilitates. learning.in their preferred style. ■ 
'2. inhibits learning in their preferred style, • 

SHBAT describe at least two wiys in which the NUSTEP program; 
1. individualizes instruction to meet the heterogeneous , 
needs of students.. \ ... 
. 2. courd' be modified in order to facilitate learning by 
' . , air studentSi 

syBAT identify at least one change in classroom arrangement that 
would facilitate majnstreaming of handicapped Individuals: 

SWT describe two potential modifications of materials and/or . 
. format that would facilite mafnstreaming for individuals' with 
' handicaps. , , 

SyBAT describe at least two ways in which teaching style could be 
modified to meet the needs of an individual learner. 

syBAI describe at least two ways in which objectives and assess- 
ment procedures could be modified to fac|Htatfiiiiiainstream'1n^ of 
. handicapped individuals. ■ ■ ^ 53 



SUSAT describe at least two ways of evaluating the progress of 
a niainstreamed student. ' ' , ." 
* ' ■ 

SMT^ identify at least one responsibility of the regular'class- ' 
room In: ■ ■ . ■ . , 

1. the referral process. ' 

2. the staffing process. .. • ^ 
3; the implementation of the lEP. " 

SI)BAT identify those persons who would be-lnvolved in the referral 

and staffing process In an off campus setting and be able to 

identify. at least one responsibility for each person/role Iden- 
tified. ^ . ■ • 
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iFoiimoNCWMOiinmEyoyyiLL: 

■•' 1 WZEWOiUNlllUE'LEMRSmE, 

. . 2. AM IHE EFFECTIVENESS OF TNE NOSTEP' PROGRAH in . 
• meeting your needs as learner, 

'. . 3, ANALyZE IHE EFFECTIVENESS OF THE NUSTEP PPOGRAH ,ln 
meeting the needs of at least two handicapped students, 

4. After viewing the NETCHE Tapes on "Mihstreaiiiing," 
mini yOUR future role as a teacher who is, a.partlcj- 
pant in the staffing process, 



NOTE 



' 1. It is essential, that you view all three NETCIIE tapes on ' 
■ • 'uainstreaiiilng before' attempting to complete this work 
saiiple. • ' , " , 

2,. It is suggested that'thjs work sample be cofleted' in- ,^ 
. " conjunction wfth any J'self-analysis" project you' comple't^ 
in youfdlsclpline area (Spiral H). ' 
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FiinioFFCfflpysyoRnmEWHiLt; , 

1. REAO'THECflSEOF M, • 

' 2-, iLyZEiCLMH ENVIRONMENT of your Tft setting , 
relatlve'to meeting Kary.'s. needs, 

• 3, mmi m teaching STILEi or the one[sl to be used' 
in 'teaching your 'unit, relative to Mary's needs., 

4,' ' In your Off Caipus setting," lOENlIF^f «N0 WLO BE,' , 
INVOLVED, IN A STAFFING/REFERRAL PROCESS for ,the case of 
' Mary, and briefly describe ttieir roles. 



NOTE 



\ 



1. In completing this work sample, assume that Hary ls.a ■ ; 
^ handicapped student who Is to be malnstreamed In "your," 

•■ classroom (one similar to your TA setting) while you are 
,. teaching your unit plan. ' ' 

2. '-In identifying the people involved in the staffing/ . ' 
, ' referral process,,' use NETCHE Tape'f2 as a reference. _ 

.Note that In the Off Campus' setting you 'may not be able 
» , to Idenllify all of the roles/people.presented in NETCHE 
. ' Tapefi, . ., '■, 
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^ CSkillAcquisltkinSectlon 



.Here you will find tkM aqulsltion sources' for both the On and Off ' 
Campus Work Samples, tou will note that the readings are grouped somewhat 
differently from the pattern In the other modules; they do not directly 
. correspond 'to the headlngs on the checklist. It Is antlctpated'that you . 
will view all three TO tapes (found under C, Job Roles) before completing 
the work samples, Also; you will need ,to read the case of Mary (found; in 
• 2. a. Ill) If) order' to complete the Off Campus Work Sample. 



I Heterogeneoos nature of classroom as a whole. 

. a. Socioeconomic and cultural differences: . ' 

1. The Way It Spozed to Be , J, Herndon, pp, 25-50 (book). 

' 11. "Cultural Ojfferences" (videotape). ' 

■ 111. *t is Poverty," Jo Goodwin Parker (article). 

1v. Hainstreaminq; The minority child In regular classes > Jones (book) 

2. Onlgue needs of mildly' handicapped mal'nstreamedstuden 

a. Range of Individual differences:. , 

,1. Psychology for the Classroom , Gibson, pp. 37M04 (book),^ 

.■■ 11. ■■"Interpreting Measurement Statistics" and "Characteristics of .= 

/ Measuring Instruments" (articles). ' ■■ ^ 

Hj. "Hary: Multiple-Handicap Assessment", (article). ^ 

Assessing teacher-learner style: 

' , '! , 1., "Learn1ng\Styles," Maryland Tape II (videotape).* 

' ' '■ ' ■ ^ 
c. Job roles: ' \ ■ ' ' 

■ ■ \' ■■../, 
1. ' Halnstreamtng Exceptional Children: Howjo Mdke It Work , 
John A. Glover and Albert L. Gary, pp. ^36-57 (book).^ / ■ • 
■jil. Exceptional Children In talar' Classroom^ Haynard [t.. Reynolds ' 
!' ■ and Malcolm 0. Davis (Eds;), pp. 6W0 (book). ' . \ 
' Mil. Malnstreaminci;' oHgins and Implications , pp. 5-1 (book); % ' 
1v; Trends In Education^ Maynard C. Reynolds, pp. . ^ \m]/f\ 
. ' .H./Mi Tapes, 1,11, and III (videotape).- \ ' ' v;> \^ 
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' ^ HainstwamlDg Physically 
■ / . Handicapped Students*, 
Debbl SwQzuk ' 

The topic of iflinstreaiDlng has been: in the limelight for many months, Due 
to the recent paasage of laws which give phyaically handicapped children the, 
right to receive an education in the least retftrlctive setting available, oiain- 
streaming has been 'forced upon the public. This pressure- froa the government 
\ has talcen too long to niateriallze. Unfortunately, for years physically handi- 
■ capped students have been subjected to segregation in "special schools'^ where 
1 they often received inadequate education, especially in science. Since thia ■ 
working conference is on science education for handicapped atudenta,,, I would like 
CD direct ny attention to what I'belleve are the problems, solutions, and bene- 
fits -of Minstreaming physically handicapped childrer. into the academic field of 
science, * 

/l view mainfltreaming as a desirable alternative to segregated' special 

education' settings, which I believe- hinder more than facilitate science education. 

'I *' '. '. ■■ . ■. 

' i' specifically .refer to the special education teachers whose degrees enable ■ 

' ' ' .' 

them to.^touch lightly upon all'the acadftmic subjects, but not to provide intensive 
1 • instruction in particular subjects unless a certain subject is, a favorite. In 
1 ' "^addition/, the student is usually faced with iiilnitnal,.if not totally absent, lab 

equipment and space, and with Inadequate learning conditioDs. 

' • ' ' ■ ' . ■ ■ 

As welcome as nalnstreamlng la, it wivertheless poses problems for all 
• Involved. As a consequence of long established myths, many believe that the' 
' handicapped student cannot function physically In scientific fields, The phy- 
sically handicapped student way in fact be spastic,' have weakness In^'he hands, 
,and lack coordination and control. This is why they are labeltd physicallyjhanil- 

, *The preparation of this paper was supported in part by a grant from Che 
- National Science Foundation. • ^ 



capped. However, fields such as Occupational Therapy can help in developing • 
devices and other means to enable the student to overcome physical barriers, and 
.vocational counselors can help pave' the .way for emotional adJustmenVand act as 
go betweena when difficulties arise. - ' _ •" 

It is unfortunate that society has taken' ^o long to accept the harJicapped 
Individual as an equal, as it leaves the teacher who Is faced for the first time- 
with a physically handicapped child. unprepared' to cope emotionally or educa- 

' , ; ') ' , • ' ■ ^ 

tlonally. The crux of the problem for the teacher is facing the situation and 
dealing with, his or her own .emotional reactions. This must occur before any ' * 
successful mainstreamingxan begin. ^Initially} the teacher may experiences 
feeling of Inadequacy due to a lack of famillarity.with the student^s disability: 
- and. not knowing what to expect with regard to the child's strengths and llmita- ■ 
; tions (a child's records may not always give an adequate description, for example, 
the report might say "needs cuff for handling pencils and can write for ten 
minutes," but that may 'iean lO^mlnutes wtth a 10 mlnute-rest period, followed by 
■resumption of writing for another IQ minutes).' - Other factors include how much ." 
■ time the teacher has had for preparation before .the student ^s arrival, what kind „ 
of inservlce training the teacher has' received, how serious the disability is, \ 
and the extent to which the child's mobility Is'impalred. , 

The problem of lack of InfomatioQ, combined with the teacher's own norvous- 

ness about the on-coming aituatioD, can easily compound che teacher's feelings 

of inadequacy. 'Teachers may beiafrald of physically k emotionally "hurting" 

the student while' teaching. 'S^ince they do not understand the full extent of the • 
** ' ' ■ ' 

disability, they don't know what limitations may exist* Also, tkre is the ever ■ 

"1/ . ■ _ ' ■ , , 

present question of how the student' reacts to his own disability, especially if 

<, ■ ■ " , ■ ' 

, I. 

• , ' I ■ ft • , • ' 



it is nwly acquired due'to accident cr recently diagnosed disease'. Teachers 
. also ruo tbe riak of embarrassing the child or hurting his feelings. This cap. 
.cause tenaipo in the dmm and hinder the learrling process for. all concerned. 

Such situations can beco^ quite dangerous ei&oclonaily If not' dealt with properly. 

; Since ii is easier to learn and teach If the working relationship is sound; 
overcoming feelings of Inadequacy and fear la a priority. If they, are permitted 
to iiiahroom and become threatening^ and the teacher feels lie'ls not being assisted 
in dealing properly. with che situation of uainstreajilng' the physically Wicapped 
'child, anger may develop aiong all Involved -^school personnel,, parents, and 
last, but forenoflt, the handicapped child and his fellow classmates. The teacher 
begins to feel the school has carelessly thrust Kim Into an unreasonable situa- 
tion that he cannot, adequately handle. I believe the teacher's anger at the 
school, the parents, and the child is Justifiable if there Is not substantial 
Infomsatlon about the cMld, the child's parents, and their emotional and physical 
ability to handle the' situation and consultation Is not arranged before nialn- 
streimlog begins. 

.■' ' ' ■ ' - ■■ . ■ ■ ' ■ 
Once parents, children and> teacherii' are on a consultation basis vith each . . 
' other and^doctors and other professlonals.are Involved, the nalnstreaoilng process 
'will begin to>pfQsper. Inforioal meeting; between the teacher and the parents 
and student prior to the student's arrival In the class .would relieve tensions 
•for"both and' prepare ra'ther than shock the system. The teacher' can become;- 
. acquainted with the child, his limitations and strengths, develop fanillarity 
vith, the 'disability, and make any physical changes needed in the classroom before 
the first day of classes. There are always changes made during the course of 
the semester, but'therphyslcally disabled student will- not feel as alienated when 
chjinges are gradually made as situations ariBe and will be more comfortable if 



changes are already established in the classroom before his arrival. ..As tibe 
goes on the teacher, physically handicapped student, arid his peer8,^wlth' the help 
of consultants, can work together and find solutions to the problems they expe- 
rience. ■" \ 

If the school provides the teacher vith orientation before the arrival of 
the handicapped student, involving vital medical and psychological Information' 
on the disability the student has, as well as information about respurce^ersonnel 
and programs that may be utilized, the teacher's fears may be, alleviated'. I , 
believe a colloquium style discussion would help 'the participants explore their 
feelings about the situation^ share previous experiences vith the disabled, and' • 
find possible solutions to old and new problems, Through such an exchange of 
■information, all can benefit. , , ., ; , 

Another major problem teachers experience is discipline. It is easy for 
them to feel sorry for disabled students and give them more freedom to misbehave 
tbn the no'ndisabled students. This can breed contempt 'and-jealousy among the 

, student's non4andlcapped peers. This, desire to' compensate, for the student's 

' ' ' f . ' . . ' ■ 

' ' ' ' r -M 

physical handicap with more freedom in class must be overcome because the poten- 
tial damage surely surpasses the benefits. 

Of great importance in teaching any siudent) and especially the physically 
handicapped, is maintaining humor. Humor is something that can't be taught or 
learned through orientation; it. Just has to come frotn within.' But it needs to 
be there for the, teacher to get through the many frustrating situations that he 
or she will face when malnatreaiing the physically handicapped. There will be 
times when awkward situations will develop and the devices used to overcome prob* 
' lems backfire. If theiSltuatlon calls 'for a laugh, everyone should feel free to 



k expreB^'it. I can't exprefls enough that everything cannot be taken seriously, 

When the physically handicapped are laalnstreajiied into science classe8» it ^ 
is not only the teacher *o is confronted by problems.; Non-physlcally handicapped 
students are also faced with a lot of new experiences when the disabled are ■ 

' Included In fheir classes/ Some of' these experiences may seem overwhelaing to ' 
the non-handicapped students, First, they My need to overcome their reaction 
to the outward differences between some physically handicapped and theiselves. 
Sometimes these differences^can be quite grotesque by society's standards, and 
they may be frightening and revolting to the non-handicapped, These students 

.... need to be given time to cope with the physical differences in their peer'! Ihey 
need tine to realize that their peer may look different, but that basically, the 

. student is the same as then, with Bimilar hobbies, likes, and dislikes, surprising , 
as it may be to the "sheltered", non-disabled. 

To help facilitate overcoming reactions to physical differences, it would 
■ be beneficial to all concerned to have a student 'orientation as well as orien- 
" tatlon for teachers, Ideally, this orientation would occur before the students' ^ 
first day, if the nainstrearaing takes place after the beginning of the new school 
year, The handicapped student could come in and everyone could, get better 
■ acquainted. The students could'dlscuss their own Interests, and explain to the 
new student what they've been learning in class; Also ijurlng this time the 
teacher could explain what is expected of' the students in the class, -for example, 
doing an experiment each week. This time would be excellent for explaining limi'- 
tatlons that will occur in the science classroom and finding solutions to prob- 
lems, For example, the student may have weakness or spasticity in the upper 
extremities or a sensory handicap and may need to borrow someone's notes or have 
help in doing exoerlments, The teacher might assign all the studeiits, Including 



the new one, to think of some alternatives for^'dolng assignments^ experinients, 
and so on. The teacher could also ask for volunteers' to help the.student when, 
needed, Through such a student orientation, the awkwardness that is experienced 
by new handicapped students can be eased. 

Great emphasis muse be placed upon helping the students overcome their fear 
of hurting their, physically handicapped peer. 'They must realize that we don't . • 
break that easily, and that if the student feels there is a danger of being 
injured, he will voice it to the others. I eophatlcally feel it is the'disabled 
student's job no be frank and open about the disability and its limitations, If 
the child' hams, early, as trite as it may seem, that "honesty Is the best ' ' 
poli'cy," he will have a better 'chance of being' accepted for who he Is, a. person 
who happens to have a disability. * ; 

Another, reaction non-physically -handicapped students may show is testing 
the new student through' ribbing and hazing. They want to see If their peer will . 
fight back, and if he 'has spunk, Like all children; they want to^know if this. --.^ 
new student likes to be, kidded. I feel this, is good because it enables the handi- 
capped child to interact naturally with his peers and enables all to become more ■ 
at ease. The students are in school not only to receive a sound science education, 

but to learn about human nature, 'to better understand themselves through Inter- 

D' • , ■ ■ ■ - ■ 

action with others, andjto learn how to get along ^^'Ith others. But I would like ' 
to also stress that the teacher should h ready to intervene if it appears that,, 
the other students are becoming cruel or that the handicapped child is not able 
to handle the situation. .' . . , 

Now I would like to discuss the handicapped student's reactions to being 
malnstreamed. The student will be as nervous as any new student, but his anxiety 
may be, compounded by his true "differences." lie doesn't know how the other 



itudentB vlU react to his dlaablllty. The dleable^i' student nay alao be embar- 
rassed by the disability if it has aspects that are not socially accepted, such 
• as the drooling that cerebral palsied children often exhibit or occasional Incon-' 
tlnence caused by certain conditions/ In such instances, I suggest that the 
student nerely be helped to get the situation under control as yell ad possible. 
Re night lilce to help explain it to the class, so that the others will understand 
that it is beyond the student's control and learn to accept him for who he is. 

The handicapped' student nay also ex[)erience a fear of failure. This is 
prevalent among handicapped students ;who have gone' to "special schools'^ where 
they live a rather sheltered oxistence. There is very little threat, of failure 
.there, and competition Is practically nlL . This la one of the worst aspects of 
the special sckol ayatei, The child .doesn't learn how to handle competition 
until tie goes to college, thus making the cransicion from a special' school to 
college an exceedingly difficult cask, 

■This 'lack of competition in special schools is another reason why main- 
streaming -is essential. Furtherinore, the quality of science education is much 
^ better in a regular school scttini;, where the. child is usually taught by a / 
teacher who has expertise in science rather than a degree in special education. 
The child'.B fear of failure is quite, real to him, and failure becomes more 
probable the longer the schools wait to do iMln'streaming. As it is now, very 
few physical^bdlcapped are academically equipped to go into one of the natural 
or physical sciences if chey have attended special schools. . ' 

'A major result of mainstf earning can' be an increase in the handicapped 
'Student's independence. By kiping the student develop, the skllia to perform in ^ 
a science course, the -teacher' can develop his independence, This can be achieved 
through low cost environmental changes and the, use of helping devices in the labs., 



For example, an arm-raising device has recently 'been invented by John Poulton, 
a at^udent at Rensselaer Polytechnic Institute^'to help a biology student stricken^ 
with musculat dystrophy. By just using his fingers to operate a switch which 
controls the arm-raising device, the .student is able to raise his arm to pour [ 

' liquids in the laboratory, As a result of this invention, the student will be * 

■better able to actualize his hope of becoming a physician. Architectural barriers \ 
in the science classroom can be overwhelming to the handicapped itudent, but 
there ere easy solutions to these otherwise catastrophic problems. For example, 

' Students who^are confined to wheelchairs find it almost impossible to use the 
regular-size lab tables, since they arc^ much too high. This problem can be " ' ' 

.overcome by the use of portable ramps that the student can wheel up and sit upon, 
in his wheelchair on a platform equal with the table, or by use of a hydraulic 
pump action to' heighten oT lower tables. 

, The buddy system can, also be- used to enhance the handicapped student^'s 
ability to i)erforffl in science courses; One problem the ph](alcaUy handicapped 
^ student may encounter is weakness, or spasticity of the upper extremities which 
limits his ability to do class .assignments. This difficulty,,can be overcome by 
pairing the handicapped student with a non-handicapped peer' so that they can do^ 
experiments together. The buddy syfltem also works well with the sensory handl- ' 
. capped. The blind student can have the science experiment explained by his 
'partner, while the^deaf student can stand opposite a hearing student. to follow 
each.itep.. Since the deaf will have difficulty reading lips and doing the experi'** 
' ment simultaneously, they need only to follow their partner who has stationed' 
, himself , opposite to'icomplete the assignment 'and understand the process.' In addi- 
tion, all the disabled could use the buddy system. to supplement their class notes. 

Another method- that could be utilized, eapKlally with the deaf, is to hand 



. out' an' outline of the experimental procedure ^the day before thle clasfl. This vay 
the student need only glance at the outline to follow the teachen Another 
helpina device tliat could be utilized for the blind, particularly In biology 
clasaee, would, be to Bupplement their Inability to see the various parts' of an 
animal by using a plastic model of the anlmal'tf internal organs, This would be 
slBiilaii to models of the human brain that are presently used In science, classes, 
The bl^student wjuld be able to run his f liigers over the model and thus compre- 
hend nore full)( what the others are seeing through dissection. These are just 
• a few practices that would aid In teaching science to the physically handicapped,. 
' Solutions to the problems hai^^icapped students face can be found If a little 
tluB, effort, and usually a inlnintal amount of money are Invested, 

' Everyone can benefit from raalnstreamlng physically handlcai^ped students 
into science claases In regular schools. ■ Those involved can learn to accept 

.others for who they are. Hainstreaming tremendously. retfucea, the stlp of being 
handicapped and closes the perceived gap between the, handicapped and' the nonhan- 
dlcapped, once both groups realize that the differences are quite minimal 

, Afiier the handicapped student has been In a class for awhile, the teacher and 
the other students realize that the handicapped don't want or need a lot of 

■ extra help. The«handlcapped want to achieve as much Independence as possible, 

■ and will let others know their limitations. Through all of this, everyone Is able 
to develop interaction skills in a variety of situations with a variety of people, 
nie primary reason for malnstreamlng Is M It enables the handicapped to, learn 
In a competitive atmosphere which prepares them to function better In.our compe- 
titively oriented world. In, addition, It allows them to receive a more adequate 
science education and possibly to choose a science career. Mainstreamlng of the ^ 
physically handicapped Is essential to open the doors to a aa«er In science 

that have ken shut against them for too uany years, 



LimCHEON, April 3 • Hainstreamlng and the Law 



ERIC 



0. 



"rastREAMING AND THE lAW" * Frederick Weintraub 

A ;sumiiary, qfjthe luncheon remarks nade by Frederick Weintraub :, 
is "presented below, ^- . ■• 

■•'1 Interpretation of Education of the Handicapped Act, 
P,l, 94-142, began with a discussion of semantics and a 
definition of terms-, For purposes q,f P.L/ 94-142, children 
with disabilities are defined' as handicapped if they.require * 
special education under any circumstances.. Special educa- 
tion is specially designed instruction to meet the unique ., 
..needs of the child. The degree of specially designed in- 
struction will vary depending on the child and will vary ' 
with the ame child ^over time. Related services are, defined ' 
as those services necessary to support.the specially designed 
instruction, Several examples were cited to distinguish re- 
lated services from special, education. 

The central featurt, of, P*,L. 94-142 is Provision for.the 
Individualized Education Program (lEP) which includes the 
handicapped student's unique instructional problems and needs ' 
along'with short term instructional objectives^ The lEP can' 
serve as a tool- to find out whether the seuices being pro-' ' 
■vi'ded are working and what adjustifients n^ed to be made; , 

According to Mr. Weintraub, mainstreaming does not mean 
that all handicaplped children will be entering the regular . 
.classrooms. The law, provides that handicapped children should ' 
be educated with non-handicapped children, to the maximum extent 
appropriate for the child'. The law requires that handicapped ■ * 



. children' have available to theip a free, appropriate publip' 
■ education in the Ifiast restrictive environment, P,L. 94-142 
serves as a vehicle t^ move children who, do not belong in ^ . 
. special institutions out of the institutions and into less 
restrictive settings. 

To provide more science education to handicapped students, 
school must provide adequate lEP's. There is almost no mention 
^^ of the. sciences in the, lEPs written .in the last year. Educators: 
must look at not only the quantity, but also the quality of the 
kinds of programs they are developing for children. ,P.L. 94-142 
iS'd simple statement of how the educational system should 
optimally function for children. - 



"HAINSTRBAMIlfG AND THE lAW" - Patricia Horrissey\^ 

A simiary of the. luncheon remarks made by Patricia Wrissey 

is presented, below, . \ 

, ' ' ' ' '\ ■ ' 

' Two 'assumptions underlie "least restrictive environ- ^\ 
ment" provision of P.L. 94-142i 1) that proxiidty of handi-^ ^ 
capped students to non-handicapped, students is a good idea; 
and 2i proximity'is a critical ingredient if a handicapped ■ 
child' is to reach his or her potential. 

■ Section 504 of the National Rehabilitation Act of 1973; re- : 
. inforces ,and expands on the concept of. equal opportunity pre- 
sented in P.L.. 94-142, Unlike P.L. 94-142, Section 504 is ,, 
mandatory in civil rights legislation and recipients of • ' 
HEW funds must comply with jules and regulations addressed in . 

. that section. ■ " ' , . . 

The provisions of 504 cover the handicapped individual 

' throughout most' of his life. They prohibit discrimination on 

■ the basis of handicap) in education/ employment/ and health ^ 
and welfare services. In summary, 504' p' visions require 
HEW recipients to provide an equal opportunity for the handi- 
^'capped individual: to obtain the same results, to gain the same 
benefits, arid' to reach the same levehof achievement's his 
or her-normal counterpart. Section4o4 deals with: employment 
practiced; program accessibility; preschool, elementary and 

. secondary education; post secondary education; and health, .wel- 
fare and social services. Section 504, also addresses compliance, 
monitoring, and self evahation requirements. " ^ 



Implications of the federal mandate will depend on: public • 
awareness; system-wide coordination; broad based in-service, ■ 
training opportunities; and consideration of potential .conse- 
■.quences of specific accomodations to the handibapped, , 

The implication for science and 'the handicapped student' _ ■ 
include the following: 1) Vocational counselors should include ' 
3' science option for "the handicapped,, 2) Program modification ■ 

■ to -serve handicapped students must include sensitivity to indi- , 
vidual differences and preferences. 3) Program modification must 

■ balance equalization of opportunities against the practical- ' 
constraints of certaift types of modification,, . 

In conclusion, given the pervasive nature -of recent legis- , 
. lation- arid the special needs of handicapped students with nor- . 
mal or gifted potential, three goals seem imperative:^ 1) the 
establishment of systems for determining priorities for serving 
handicapped students through science; 2) development of deci- 
sion' rules and.standards for judging efforts and facilitating ■ 
change; and 3), dissemination of recommendations, status. reports, 
and effective practices to critical audiences in a timely manner.. 
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This" presentation will attempt 'to give an update on the current "state 
of the art", of science instruction of the hearing .impaired byleporting the , 
, . findings of an extensive search of the literature on this to/ic. Through ' ■ 
the efforts of Ben Tliofiipson (39)* and Ms-iwork with the Science for the 
Handicapped Association (SHA), an excellent reference entttled "Science for 
the Handicapped Bibliograpliyl' has provided valuable assistance in the . 
preparation of this paper, ' ' , 

. r' 

, ' , .Although it is difficult to establish the exact number of handicapped 
'■'\ ' • ■ '■ ' , . , ■' ■ 

studen^ in the United States between the ages of 5-18 years of age, it has ' 

been estimated by several government agencies that based on 19/8 /population 

' estimates, there are between six to nine million youths .with aone typeia) of 

■/handicapping cofiilitions, Gearheart, yeishahn (15). Approximately ii-Ul 

. ' of the school population or 33(l,000-440,000 students wo'uld be identified as 

/having a type ofhearing'loss, enough to'be classified as hearing impaired. 

For'the purposes of this paper, the term hearing' impaired will be used to 

'include the .entire range of auditory impairments, inclusive of the deaf child 

as'well as the.'Child with a very mild loss, Hoores (23).; Deaf and acoustically 

impaired will also be-used if these terms are so' used by the referred authors. 

Davis (10) and Hoores agree that there is much confusion among professionals 

with the: inability to reach consensus on, terminology, but both agree on the 

term hearing impaired as a functional definition. 
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■■ At the present tira, there are no national science curricola designed 
■,. specifically to, teach the hearing impaired/so it is the role'of the science ^ 
'teacher or special educator to .adapt existing methods and materials to accoi- 
nndate the langyage ispairrent that deafness ysyallj involves, h this paper 
Kill indicate, sone investigators .have successfully adapted. programs such as. 
Science Curriculum Improvement Stildy (SCIS), Science-A Process Approach (S-W), 
.Eletrentary Science Study (ESS), and liiological, Sciences Curriculum Study (BSCS) 
HE W with hearing impaired students,' but the majority of teachers are still 
* .searching .for materials, methods'and curricular aids to utilize inking ■ 
" .science, a successful evperience for handicapped youth. 

The language performance of the average hearing impaired child compared . 
■ to., that of his normally hearing peers demonstrates an-ever-increasing gap in 
vocabulary growth, concept, foirciion, and ability to comprehend and produce 
coflex sentences, Davis (10), Because language and speech are seen.as the 
' nHjor need for hearing impaired youth, content areas such as' science .and ■ 
mathematics receive low instructional priority. Hoores (23) sugf ts that ^ , 
. 'often class time designated for academic subjects' is devoted entirely to speech 
and language rerediation. Since most teachers of the hearing impaired have 
not been trained in subject ratter,' jdst as rost science teachers have not been 
trained in special education, the tendency to sacrifice content is intensified, 
' '.furth's (13) criticism of deaf education deals mainly with this intellectual - 
" neglect,' and.is the basis of this appeal for more cognitively based learning 
experiences. Problems with cownication are further complicated by the con- ■ 
■tinued controversy over suitability of modalities. or channels of communication', 
, auditory/aural versus visual. • ' ■ ■ . 
• ; What 'does' the preceding .say to us as 'science educators 'regarding the 
education of our hearing impaired youth? to do we fit the uniqueness of 
tiie processes or' science into a roost worthwhile program, 'be it in the 
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residential, day school,. resource, room, or .i'l.a mainstreamed science classrooiit? ' 
Science educators have, an inherent advantage over teachers of other contjenf / .■ • 
areas due to. a positive motivation and a high occurrence of hands-on activities 
in rostraterials 'and'activities used, Egelston, Mercaldo (11). Hearing 
impaired children are scientists. by disposition according to Owsley (26). They 

■ ask questions and bse their remaining .sensory channels as well as, reasoning . 
powers to explore .tlieir physical environment,' Science can be of great 

' assistance to the teacher of'the hearing Impaired in the development of cog- ■ 
nltive skills and language because of the high interest level and great 

■ variety of Ideas to be^explored. Jerome Bruner (6) in describing the Vans- , 
latlon of experience into .language states; "But It is obviously not •,; ; 
language per se that makes the difference; rather, it seems to bel,the use of ■ 

■ language as an instruront of thinking that matters, its internalization. The 

' ' very young child uses language almost as .an extension of pointing, and recent ■ 
work shows that the likeliho'od o.f a word's use in the early linguistic career ' 
of the child is yastly increased if the object 1s either in hand or In direct 

sight,"" ..." ' • . , 

■ Athey (2) implies that language cannot always be relied upon to convey ■ 
concepts to a child, Piaget (28),;itates that children may verbalize without 
understanding, just as they may' understand withoutieing able to 'verbalize. 
He has demonstrattJ that the ability of children-to deal with broad concepts 

,". depends 'on tlieir direct sensory experience, . Mary Budd Rowe (35) suggests 
that in order for.language t| develop rapidly in.the context of science 
'activities, it 'is necessary to^ have all data aval ^ible to every child, Hearing 
impaired youth can prtfit from a somewhat prolonged exposure to directed experi- 
ments designed' to focus attention on patterns of interaction in physical and 
. biological systems,, and can develop more elaborate forms of thinking -with ■ 

',' oarly successin reasoning' about' what they observe and how systems rapond.to 
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Using tbti survey data the foUoving suimary description 

et\the characteristics of sample H.I schools science -curricula can be laade, 

■fl.l. About 20! of the schools teach 'no regular science, , 

2» , About 50! teach basically unnodified public school science. 

3. About 30J have developed a program specifically nodified for the 
.,.j;:...~:-^™kMting..iBpairedr-' '' ■■■■ ^ " 

^ . ^; About 17: are oriented toward or deliberately teach sciiace process 
or iaijuiry skills. ... 

5. About 20J atceapt individualized, self paced or some sort of structured 
. sequence other than topic or unit approach to a whole group, , 

• ^ 6. About is: have specific strategies of teaching and evaluating science 

for -the hearing inpaired. ' , ' ' 

, . 7, Kore curriculun development for the Wing impaired is 'occurring in 
■ aidwest schools than in other regions.'' 

'. If this saaple is typical of 'all schools' specifically designed for the hearing 
iiii|>aired, the autjiors conclude that science curricula in a majority, ot schools are 
•not providing ninimal help in educating the young hearing impaired. The rationale 
and needed changes for this judgement are discussed next. 
St^te of the Art-rAnalyais 

Regardless of the. type or source of the science curriculuni, schools for the 
hearing impaired are con'sistently faced with decisions regarding the selection, dev- 
elop5ie[\i;and Bodificatio:\ of effective science material. Typically^ this is done 
..in'a superficial manner vith little thought given to a complete analysis of the 
materials. in question. In an effort to structure curriculum decisions in selection 

or dey.elopment, we are proposing a set of guidelines to be employed for analysis of 

'J 

. curricula before the decision is made to select or continue the use of school science 

curricula, ' '\ • 

■ • ■ Y , 

The guidelines have been generated around a basic conceptual approach to curri- 
culur advocated by Ralph Tyler. They are centered around four fundamental questions 
which oust be answered in .developing any curriculun and plan of iri^truction, TJiese' 



are} ' , ' ■ , ' ' 

l,j ,What educational purposes should the school seek to attain! 

^ 2, What educational experiences can be provided that are likely tc 

attain these purposes? ■ ' , ' ' 

3. How can these educational experiences be effectively organized? . 

^. How can we determine whether these purposes are being attained?* ' , 

Additional physical descriprion and analysis componeas were added to complete 
the guidelines (see Table 2), 'The resulting instrument '"Analysis Guidelines for 
Science Curricula for the Hearing lDpaireG"'is presented below with' added parenthe- 
.tical comments Co, further delineate the -subcategories. 

In keeping with the nature of this convention, we are presenting this in order 
to "solicit your feedback to make this guide more complete and generalizeable to all 
professionals Involved with teaching science to the hearing impaired. The arialysis 
procesy involving the following "Analysis Guidelines"" is designed to be usid after 
a review of all .the components of a 'particular curriculum. All materials should be 
inspected since, typically, various components support each other. Following this 
review, the analyst should briefly address .the categoxies listed below, which are 
appropriate, in* the fortiac which is described. 

Analysis Guidelines for Science Curricula for the Hearing impaired 
1. Science curriculum description and development 
A., Title: 

■B. Author or institution; , 

C. Publisher: ' ' 

D. Age levels: ' ■ ' • . ' 

E. Science content: (topics, themes, problems) list them. 

F. Developmental process, and field evaluation: describe. 

Gr Curriculum components: .list With cost, ' 
H. Current extent of adoption in schools for the hearing impaired; 



I 1^ 

1; Teacher training recomendatlons (recomaended, provided for workshop ', 
available, teacher's guide with videotape available), 

J, Time needed for lesson preparations (long-range planning needed, 
■ ., extensive preparation, lesson review only); 

"K, Availability of laboratory naterials (provided with program, supplenen- . 
tary purchased from different sources), ; 

L, Storage considerations. 

t Others. ' • 1 ■ , 

What are_ the goals of the science cu^l)bJuQ? ■ 

A. ' Piirpose of the curriculum design (to mi state requirenents, to enhance 
the language development progynj). . 

■ • B. What are the goals for the learner? (to develop inquiry skills in students, 
facilitate cognitive skills) • 

C. Target student types (hearing impaired, physically handicapped). ' 

D. Special hearing imfalred cophasls (hard of hearing, deaf, iiulti-handicapped - 
Mil). 

E. Comunication system emphasis (aural/oral, total conmunlcaclon, cued speech). ^ 

F. Coals specifically for HI (specific science content, language expansion,^ 
career education). 

C, ' Designated use in schools (total curriculum, supplementary, enrichment). ' ^ 
' H. Others, . ' * ' , ■ 

3, How is the science content organized? 
■ A, Scope of the curriculuD (breadth, depth). 
'B. Curdculuii sequence (hierarchical, isolated topics)* 
C. Lesson organization (units, modules or lesson cluster, daily lessons). ■ \ 

" D. 'Concept and language sequence (hierarchical, spiral, many examples through 
recycling), " 

E. Theoretical basis (Cagne, Piaget). 

F, Lurrlcuium emphasis (process, content, nixed). 

'G, Purpose of supplemental activities (for advanced work, remedial, generalizing). 

H, Content focus (objects^or syf.rems, patterns of interaction or relationships). 

- 01 

I, Lesson flexibility (short lessons' to allow for expanded time factor, exten- 
sive lessons which may be appropriately divided), 



J, Allowance for current science concerns (environmental "concerns,. 
metMc concepts), ' v 

K. Others, . • ■ . • 

^. What methods are used in teaching? , . 

■ • • • ' ' _ '"i ■ ', 

A, Method of presentation (individualized, group),, ■ v. 

6. Fresentation|;Style (self paced, learning, center, demonstration). 

C. Presentacion'sequence - outline the sequence (pre-diagnosis,/ ■ i ■ 
. activities, overall group' evdjiation, individual evaluation),, \ I 

1 I . 

D. Instructional methodology (rote, passive, activity-oriented). \ V 

E. Language presentation style (natural language,' transformational \ | 

. grammar (structural approach). . ^ '.' 

F. Presentation emphasis for HI (Structured simple directions, students 
assemble apparatus, extended time possible for data interpretation), , 

Gi Specific identification' of problem vocabulary.' (Pre-teachlng of .A 
vocabulary, structured plans for terminology presentation), 

H. Presentation cues' (visual orientation of materials, speed of pres- 

, entacion), ; . ' . 

I, Others. , 

5, Hou is leknin^ evaluated? 

A, Purpose (achievement, diagnostic), 

B, Types (structured test .situation, observation of classroom behavior), 

C, Characteristics I (paper and pencil, task performanQe', cognitive, 
affective), 

D, Reporting system (anecdotal, report, checklist, grade), 

E, Cibers. 

' 6. How. do the design. compon«;nts fit into a total effective curriculum? , 
Summarize the statements above evaluating the curriculum as to' its 
applicability and projected. effectiveness for the teaching of science to " 
' hearing impaired studtints in your local setting. Each. component should 
' be addr'essed as to the suitability of the curriculuir, for the. students, 
teaching staff, administrative concerns, and physical plant. Comparisons 



should be made" with other curficuhi Finally, make a statenent as to ■ 
■ the desirability of this curriculuo for your school setting, 

, "' The total process in which the Analysis Guidelines should be used involves 
the selection of. a science comitcee, selection of appropriate science curricula, 
•petforaing'an analysis on each curricula using the Analysis Guidelines, and a coa- 

parison of the analysis reports by ranking -of eaich-^o^tbe'selected-curricula for a ''"^ 

fiD^l decision. 

Experience in using the Analysis Guidelines would build a frame of reference . 
bj which educators would be able to intuitively evaluate. science curriculua 'effec- 
tiveness for the .hearing impaired; To date, intensive use of Analysis Guidelines 
Instrument on-uore than a dozen curricula in use today for the hearing Inpalred, 
indicates that^no coninercially produced materials are available which are* specifi- 
cally designed for* the hearing iiiipatred.' These curricula generally assume too large 
of a linguistic'repertoire, consist of activities which need to ie selectively sup- 
plemented and make few allowances for visual representation of taped materials. 'Soiiie 
•can be successfully modified, -such as SCIS. Analysis of locally designed science 
curricula for the bearing impaired indicated that all had structural defects or 
problems that apparently may seriously effect successful science teaching with the. 
hearing impaired, Current research, principally that of HansJurth; seems to indicate 
that hearing impaired children develop cognitively comparatively the same as their 
normal hearing counterparts.^ These locally developed curricula appear. to intro- 
duce high level cognitive tasks at coo early an age, . 

■ Summary 

. Given the present state of the art, future science curricular development or 
'modification of curricula need to take into account the issues addressed in; the 
guide more thoroughly, whether as a help for curriculum development or curriculum 

■ selection, An analysis scheme such as the Analysis Guidelines is, needed for a 
structured attack on producing and" selecting effective science curricula for the^ 

"hearing impaired, 
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■ A.. Title. ; [ ' 

B. ' Author or ^v.^rUnHnn i — _ 

, C, Publistier.,„____ _ — -[ ' 

■ D. . ige levtlc ' ' ' ; ' : — — : 



iScienci: conti^t 



F. Dfivelopr,;ir':^.l process aid .field evaluation - describe. 



G. Currifviij CiJ^i^wts' - list with cost 
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L teacher 'training reconmendations 



How is the Science Content organized? 



•• A,, Scope of the curriculum. 



ii. 


uurricuium sequence 




c, 


Lesson organization 




D, 


Concept and language sequence 




I. 


Theoretical basis . 




F. 


Curriculum emphasis 




G. 


Purpose of supplemei;:al activities . 
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Content focus 
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T Lesson flexibility 



J. Allowance for current science concerns 



K. Others 
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i Hhit methods are used in teaching! 



A, Hetbod of presentatioo 



I Presentation style 



C. Overall presentation style 



Instructional uethodology 



I Langwge presentation style 



F, Presentation emphasis for HI 



G, Specltic Identiiication of problem vocabulary 



5/, How is, learning evaluated! 



L Purpose of evaluation 





Characteristics of suggested evaluation 




D, Reporting Syster- 
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Sumiiiarize preceding I'tatenents by evaluating relationship between components 
and with the elements in your school settliigl j 



Effectiveness of tUs science curriculum in your school setting, 
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SCIENCE EDUCATION FOR' IE DEAF 
/Henry Vlug 

■ ' ■ ' 0 

/ . ^ . ' . 

(leering inpaiieti student/ comprise a well defined and sizeable 'group of 
students, Compared to many of the other handicaps this group has been and 
continues to be nlatively well sened by educational programs', 

As of October 1, 1976, (American Annals, 1977) there were kk,W students 
in 671 sphools and clflsses, These had a total' educational staff of 13,793 
including 7,7« insttuctors, 15,0U (33Z) of the- students had "residential" 
status a8'coiDpare|/to 29,906 (6«) students vith "day'Vatatus. 6,008 (132) 
were raaingtreamed and an additional 7,511 (17?) were partially lainstreamed. 
10,859 (24J),of/:the students were multiply handicapped-i.e. had a handicap 
in addition. to deafness. ' . . 

Achlevenient ' ■ 

The shortcoiDlngs of standarized tests, especially when used with minori- 
ty groups S'ich as the deaf, are weli known, StilLthe scores do give some 
indications of the magnitude of the problems facing teachers of the deaf. 
The deaf consistently score below cheir hearing peprs on achievement tests. 
Figures 1-3 (Tr/bus and Karchemer, 1977 and'O.D.S. no date) demonstrate this 
clearly for three subtests of the Standarized Achievement Test, Reading com- ■ 
prehension is generally agreed to be the most critical area tor school achieve 
ment for. the deaf, Math computation, besides being of obvious relevance, is 
the area in which hearing impaired children reach their highest. test scores, 
Scaled scores insti^ad of grade jevels are used tecause scaled scores are 
more appro^daio for coibinlng'Scores' across test levels. A scaled score of 
132 is oquM to. or grade equivalent score of 3,2 and a scaled score of 182 
jsjquaU grade equivalent score' 8.2. The other scaled scores correspond 
less closely to grade equivalent" scores, . - 



figure 1; Min|;Ciinipf«li(w^^ " ' 3! Science Scores Nac^'^nal Distribution 

" iur llMfiiif; Impaired iiuilenh ... ■ fot Hearing Impaired Students 
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Figure 1 showB that the median (50th Percentile) rending score at Its 
highest point,^ls W (grade equivalent of about 4,5). Thus half the ntudents 
at any age read less than a inid-roiirth srade \m\, liven the highMchieving 
group (90th Percentile) reaches only about an Bth grade, level. The low-iichlev- 
ing group (10th Percentile) reaches only about a 2nd grade reading level at Its 
highest point, In more concrete terms this means that even the high achievers 
will have difficulty reading 8Cicnce texts written for their hearing peers, 
When working with low achievers you meet the students who need htdp in spel- 
ling "car," 

The nwthemtlc computation scores (Fig. 7) are a bit brighter. The high- 
achievers macli about the fiiiine level as the means for hearing student?. The 
nedian score reaches about a 7th grade level. Even the low-ihievers cet up , 
to about 11 4th grade level,, 

' The science 'subtest scores (Fig,:l) are sirailar. The high achievers get 
to the 8th grade level. The median gets up to thc^Jth grade level. The low- 
achievers don't go over the 1st grade level. ' 



Deaf Sclentkcs 



In spite of the low achievement scores nil tests, quite a few ileaf people 
become scientists. 'Wliile tliere is no reliable data on the number of deaf 
scientists there are some indicators. Thus, 6.H (versus 10.6J for the O.S, 
population) of 7,920 deaf workePs were found to be "professional, technical 
and similar workers" (Lunde and Blgiien, 1959). finwevor, mosl^ {]M) of them 
were teachers. The niitlonal census of the deaf found V\M in professional 
and. related services industries while Ul of tlie males and B.i;! of' the females- 
were classified as being In the professional and technical occupational cate- 
gory (Scheln and Delk, 1974), A stiuly of 87 deaf prnfessionals (other than 
teachers) found 23 to be in Chemistry, 25 In Engineering, 7. in other sciences 
for a total of 55 (or almost 2/3) (Craraniate, 1968). additional 9 '^cre In 
Hatheraatlcs or Statistics, for a total of 64 (or almost 3/4 of the professionals), ' 



Science Currlcolae 

Science curricillae for deaf students are to a large degree written by 
individual teachers (Table 1) (Rosen, et al, 1575). Teachers also have a 
very large degree of responsibility for curriculum development, textbook 
choice and sequence of presentation (Table 2), This Individual responsibility 
results in a large number of different programs or textbooks being^used 
(Table 3), The Concepts in Science Series is popular through the 7-8 grade , 
level. Although, the survey was made during a time when the use of the new 
science programs (ESS, ASAPA, SCIS, etc) developed during the 19608 was near 
its peak (1972-1973) very few teachers reported using these programs, 

Table L Sources of Written Science Cutrlcular 

Individual teachers independently 67,811 

School' ' , 23,9J; 

City or County , 13,9)1 

State ' , 7,23; 

National funded project 7,23; 



Total 



120.0* 



*Total exceeds IM because respondents reported different sources for 
different parts of the curricula. , 



Table 2. Degree of Teacher Fesponslbllity for Currlculm 



: of Degree of Responsibility 
Area of responsibility Respondents Total Substantial Very slight None 



Curriculum development '183, 46.411 45.41! 
Testbook choice 181 39.82. ' 39.8!: 

Sequence of presentation 187 '65.8!! 28,911 



Table 3. Programs and Textbooks Dsed by Science Teachers 



6.or 

13,31 
3.7? 



2.2!! 
7.2Z 
1.6! 



' of Number of Different Number of Teacher- Most Popular 
Level Respondents Progranis and Texts Made Prof^rams or Texts Program or Text 



K-3 ' 49 

4-6 , 5'5 

7^8 55 

9-10 58 

11-12 39 



25 

28' 
39 
^"39 
28 



5 , Concepts in Science '(11) 

6 ' Concepts in Science (11) 
0 Concepts in Science (9) 
4' Nodem Biology (7) 
2 Pathways in Science • 

Chemistry' & Physics (6) 



Science teacher QuallflcatlonB 

Table 4 (Rosen, et aL, 1575) sumrlzes some rdevant aspects of quali- 
fications of science teachers for the deaf. Horc than half of the teachers 
had at least a Masters degree. Hore than half had taken a science methods 
teaching courae. Less than a quarter had received more 'than 20 credit 
hours in undergraduate level science coyrses, Almost all had. some kind 
of teacher's certificate. Of the 139 respondents who reported having cer- 
tificates In a content area 3« were certified In science but this Is^ equal 
to less than 251 of all 195 r(!spondcnts. 



Table 4. Science Teacher (Juallfications 



CjiteRory 



Uachelom Hm. 
Hastera degree 

Science method teachlnij coursi' 

Council on Education of the Deaf certificate 

Hore than 20 hours In underjrad science 

Some graduate work In science ^ 

Hore than 20 hours In graduate science 

State certificate 

State certificate for science ■ 

State certificate for special education 

State certificate for ed, of hearing impatred 



195 
195 
195 
175 



195 
139 



' Percent of Respondents 
in this Catetsory 



44. 
% 
% 
49 

22.5 
61,5 
9 

93 
34 

,n' 



Hodel, Secondary School for the ileaf , 

In partial response to the need for leadershl;. In developing curricula 
(including science) for the deaf, Congress in 1969 established the HSSD. ■ 
The MSSD Is chafed with developing and disseminating currkulun materials 
for the deaf and al.,' with' providing instruction for a student population 
of up to 600 (enrnltat In 1977-78 was approximately 170). , . . 

HSSD'has eight science Instructors who are working to meet' the charge nf 
development, dissemlnat i and instruction, W also has a staff of cur-., 
liculum development and ij'l'j specialists to assist Instructors in their 
development work. Most of . '/ork of these specialists has gone into areas 
• other than science, partial;,, response' to the lower priority educators of^ 
' the deaf assign to sck^^^^^ 1976; Summers, e^ al, , W^ ; _ 

Nuiie of MSSD'a science Instnicti ; 'lals are ready far disHemination 
at thl« time and^there is no.lndical-U.i !):■ ■■ iten any materials will be ready 

'^.ss-ji^lnation. There are, however. : ^ '-f number of courses in various 
fltu.e, development. Information c i'; ifwercially .available 
mater;bls .'S been published and morn 'n'Jr. f'r piiblifiation, 

HSSD ■ .t'r^g BSCS's (Biological 1^,. . 2 ■i.idculum ?>Uf^*) two pro- 
grams thnl' wet ^v^^'iloped for the mentoiiy retarded - Jk^Now (Grant, 1975) m 
Ke and !:wr ;Mt. The third prfi^.ram in the vxk^ He in Ih htm which 
BSCS is flf.V, ^^<ltng now was developed with the [<articlpatic!n-cf 'one ol-MSSD's 
science InstructiTs. HSSD's experience with ESS fSlfineritar)' Science Stiidy):iiia- 
terlal^i and with BKS's Invitations to Discovery is beinj; prepared for publi- 
cation. ... 

HSSD has under 'development courses }n AnirJs, Plane itudy, Genetics,' 
Human Biology, Chemistry f "Scientific Procedural", Chemistry II "Physical 
Propefties", Chemistry III "Hatier", Chemljtry IV "Atomic Theor)-", Geology, 
Environmental .Studies, Measurement,, and Weather, Most of these nourses have 
,in "Instructional Viickage" (IP) format/ An IP typically conslstn of written " 



ERLC 



.1 K''^ 



Baterlalfl, books, films, eiiulpoient, qnd any other materials that nay be 
;;scde(l to complete a lesaon* 
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■• A REPORT FROM TNEIAIIONAL DEHONSTRATION SCHOOL FOR THE HEARINC IMPAIREO- 
SCIENCE CURRICULOH DEVaOPm . , 

Daniel D. Burch 

For the purpose of this presentation, Kendall Demonstration Elementary 
School's approach to, curtlculuiD development will be dealt with on a chrono- 
logical basis., First, a brief history will be outlined of the present 
curricular project. Secondj a, philosophical basis will be presented and how 
it is manifested In our curricular ml linally, the plan for future revision 
and cu'rrlcukr work will be 'Summarized, . 



. ' Kendall Demonstration Elenicntary School has had national demonstration 

,,.\ , status now jor A little .over.:.Bix7ear8,.jB ie onrJudjet^ 

from the United States Congress. As such, we are charged to develop models for 
adilnistratlon, toanagcinent^^ budget, and instruction, and to disseminate these 
iDOdels\hroughout the country, and on an international basis.' 

Llke^BO many other schools serving the hearing Impaired, we are also in 

\^ 

the process of curriculum development. Our process 'has been outlined to a five 

' ^, , ' ' ■ . ' ' • 

step process. Initially, outside consultants were given the task of developing . 

''\ ' ' ■ ' ' ' 

eight curricular areas; mathentatlcs, social studies,, soclo-emotional, functional, 

' \^ 

, language, 'reading/writing, and science. (See Appendix I for prototype). The 

! ' ' i \ 

faculty. used this prototype for one year. 

The second step was begun in the •summer of 1977.. An In-houQe'coMlttee 
was chosen for each curricular area. For the purposes of this paper, only the 

science curriculum will be dealt with from now on. The science committee consisted 

V 

of one deparliental supervlaor and oneXrepresentative from each of our four 
departments; pre-school, primary, elementary, and middle fishool. During this 
session, the curriculum objectives were re-vorked and organized into a checklist 
recording system, (sec copy of .curriculum; Appendix II). It wa^ also ^t this time 
, that a philosophy obsclence education was addressed^ 



\ 



\ 



msm 

'■ It km apparent that to revise an exlstln? prototype into a workable model 
[or the teachers, that a cohesive philosophical approach had to be decided upon bj 
the comittee attempting the revision «ork, U «as felt that, due to the nature 
of the handlcapplaj condition of the population, the base tor vhlch the cnrrlcnha 
mid be dlssednatcd, and Mltlpllcity of backgrounds within the comlttee, 
that an eclectic approach to learnins' theory, should be decided upon. 

Tlii,8, the (Itst step of the coiuilttee was to agree on the use of content/ 
process approach in science instruction, basedheavlly on an ejperiential,"hands-on" 
approach to teaching, To represent this feeling, first,' the eight processes 
' ■outlined by ■Wetice;iimeiLto™^^ were adopted. These' arc; 



1. obsening: "uslns the senses to obtain inforntion or data about 

object or events"; ' ' ' 

2. Using space/time relationships: "the description of spatial 

, relationships and their change with tiae,., ."l 

3. Classifying; iBposing "order on collections of objects or events"; 
i Using nuijbers; the nanipulatlon of neasiireBents "to order objects, 

and to classify objects",; 

5. Heasuti'ng: quantification of observations using neasurlng instnments 

and carrying ;*ut calculations with these instruments,' as well as 
choosing the apfroprlato Instcuwt for measurement; ^ 

6, CoiBunlcating; the use of "oral and written words, diagrams, mps, 

graphs, mathemtical equations, , and various vIeujI demonstration"; 
]. .Predicting; "a specific forecast of what future obacrvatinn will be"; 
and . 

8. Inferring; "jising logic to draw conclusions from what we observe". 
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These eight processes ore dealt with differently and receive different , 
focus depending on which department in the school tlie science currlculun Is 
used. . . 



It has Seen stated that these eight processes are used by children in the 
early grades as independent mMs, However, as the child's thinking processes 
nature, the child begins to integrate until he/she is using all the processes 
in an integrated manner to solve a given problen. SAPA II has outlic 've 
integratcdlroces'sfsr'IhesFTOr-' ■ 



' ■■' , ■ ^ TfflSPAREHCyill 

V 

1. The ability to control variables 
I Interpreting data 

3, Formulating hypotheses 

' .- ,\t> • 

L Defining operationally ■ ■ , ,'" , " 

' 5. Experidientins • ■ ■, 

Second, in our consideration- of strategies of learning, came Robert Cagne' 
Gagne' is a descendant of the Skinnerian School of thoiigk. He has delineated 
four Btages in the development of a Bcientiflcnlly, aware adult. ThcBe are: 

' , TMSPARliNCnV ' ' ' 

■ .' ' I 

1. The competent learner - pre-sdiool to grade 8 - this is the stage 
of acquiring a broad base of knowledges - at this stage the teacher 
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and the child are Involved In the devdopment of ptrformance 
capabilities^ or skills. These skills include nmkr coaiput-itlon, 
spatial manipulative skills, observing, classifylnK, measuring, 
dtficrlblnti, inferring, and model conceptoalizatlon. 

2, The student of knowledge - 9 through undergraduate - the learning 
of broad critical knowledges - controlled observation, classification, 
menaureioent, Inference, and the formation of knowledge. 

3. The scientific enquirer - graduate level to. Ph.D, - this level . 
includes speculation, the formation and testing of hypothesis, ond the 

, ^ discipline of self-criticism - observing, classifying, describing, 

Infcrrlnd, mi conceptual invention, 
i The independent Investigator - out of school - this is where the 
, investigator begins new lines of investigation , In a disciplined, 
responsible manner, with deliberate attention to what has gone before, 
but tfttb a Bind that is unhampered by tradition. 

Therefore, according to Gagnc' - we here arc worklr.8 only with the competent 
.learner. 

. Cagne', besides his breakdown of strategies of the development o[ 
investigative thinking is also well known for his reliancd on the Skinnerian 
objectifying, or quantifying, of behaviors leading to terminal behaviors* The 
influence of this nan can "be seen in the lists of behavioral- objectives th;it 
appear in almost all new curricula on the market. The implications tor the 
revision of the curriculuin guide for this school is toward a more concise and 
precise way of stating desired behavioral outcomes on the part of the 
children,' fispeclftlly within the content objectives', 

Third, Jerome Bruner has based his work on the hypothesis that ''any subject 
can be taught effectively in some Intellectually honest forf^ to any child at 



any stage of development". His theory is based on Plaget's stages of • 

/ 

cognitlvejevelopment, which will be looked at in a few minutes. Bruner's 
major contribution to curriculum development has been the Idea of the. 
"spiriling curriculum". ' / 

The spiral approach, that of teaching. eacd area of content at each 
level of instruction, and teaching the salient features based on the level 
of cognitive development can best be seen in Kendall^s curriculum by looking 
at the science network. 

ISANSPARfflCy V 

Each area of concern in science is to be dealt with at every level of 
instruction within ^he school. Once again, as far as curriculum revision, 
each area must be re-examined to make nure that the salient features are 
included, that extra material is deleted, and that each lower stage leads directly 
into the next higher level o£ instruction* 

■• The learning theorist with the most Impact on contemporary education is 
Jea\i Piagifc. He has broken down cognitive development into four basic stages; ' 
These iti;ei' ■ 

TRANSPARENCY VI 

1. Sensori-fflotor - birth to 18 months - this stage is a pre-verbal 
stage. It can be characterized by the "out of eight, out of mind" 
paradigm. . ' 

2. Pre-operatlonal - 18 months to 1 or 8. Here, the child is beginning 
to organize his/her language and symbolic functioning. Logical thought 



has not yet appeared. The child 1b incapable of raultiplt! 
classification, has no conseivstipii of tnntter skills, and learnfi by 
a trial and trror method. , 

3. Concrete - ? or 8 to II or 12. Here, we Bhould see the cmersence 
of elementary logical operations, the developioent of fiimplc 
ciaBfliflcati'a, conservation of number, substance, length, area, , 
weight, and volurae. Here also, reversible thinking develops. The 

■ 'child Btlll, however, cannot Isolate variables, nakin;; caase and effect ' 
relationships unclear. 

4. Formal operational - 11 or 12 on. In this final stage, the child begins 
to develop hypothetical thouijht. Here also, is evident the combination 
of systems and the unification of operations into a structured whole. 
The child is" finally capable of controlled experimentation, the 

" iflolation of relev.uiL variiiblcfi, and reversible thinkini;. r ' 

Plafict has been, and will continue to be, manifest in cur currlcalura by ^ 
the arrangement of content objectives; for their suitability for the age firoup 
for wh'ich they are intended. . 



■ ,The next section of this presentation will outline the future oE the 
KDES scltncQ curriculii In terms of objectives,. activities, evaluation, .and 

tenahcr preparation. 

I In the sumuer of ^78', a science coiMnitte^ will again be dcsisnated to ' 
revise the cxking science currlcuiuin (i.e., our list of objectives). Close 

att|ntlon will be paid to the appropriateness ot the objectives to the level 

i ■ ■ 

(agjin, Incocporating the rcscarcli of Plauet), to a clearer statement bf 



quantifiable behaviors (again according to accepted.procedureB as defined by ^ 
Cagne'), and to a blend of content and process objectives on a spirallng 
contl« (as outlined by SAPA II and Bruner). . • 

Along with the revision, the committee must keep in mind the-lntended 
use of the cuvriculin. The guide must be Eeneral enough to be used cross 
culturallr (I.e., throushout the Un^di^tea and on an international basis), 
■as well aa specific enonEh to be used v'ith our own population. It has-been , ^ 
proposed, that the science condttee hi conposed of personnel currently using 
the curri5jilm guide and outside prLionals involved In teacher' preparation. , 
. Vith this revision, teachers will be asked to begin contrlbutlns lesson 
plans, unit .plans, and specitic/.ictivitle- gested toward the MStery of the 
■ stated objectives, ktivitics/and suggested Bterials will also be pulled fro« 



Space, Ti«e, MSI. ^ ^' ^' 

the Modular Ac tivitie s Pjoe in Science (H, A. ?, S,), the Hajet Earlj 

, / 

Childhood Kit (Uvetelli)(ind Science These activities will be 



I 

accumulated and collated ..with the objectives to serve as suggestions for teachers 

' / 

in the field, / j ,| , 

As with any tori of instruction, allowance nust be made forjsoBe fora of 



cvaluatlon of student progress. ; This progress can, of coursi',J^bc mppert out 
on the science' networks; ..To do this, there need's to, be soie i|idard for™ of ' 
mmimt\ a, standard instr«nt for evaluation, Our graphics artist and our ' 
uterlals developer, along with our science teachers, ar" currently Involved Mie 
developnent of prc-post - tost iwterlals that will evpntidly be packaged to 
go along with the currlculun dissemination , • 

Upol total' completion of^tteff^iost - test package, the Hodel Secondary 
School/for the Deaf, our neighbors at Gallaudet, will be contacted for the ' 
pusposcs ot further field testing. MSSD is crn-ntly involved with identifying 
schools within the area that can be used to field test materials before their 



neceBsarily b« lost. It has alao been my experience that teachers are 

aore satiafied with their prograna if they can revise and update theni as . | 

desired, 

The computer has spoc;"!! attributes, which can not V.^ matched by 

• otier meana. One such attribute is that of patience. Thore La nothing more 
patient than a computer tenainal waiting for a student response. It 

will Juat sit tliere huoing until some reaponee is made, and will repeat 
a queatioa or aiijjuer or repor*se or experience as long as any student could 
ever wish. 

Another virtue the comuter has is th&t of similar variety. The 

• computer can generate alinoat an infinite Tumber of emuples for student 

practice. -These problems would or could all be similar in style but differing 

in one small' value, thus offering practice without exact repetition. Any ' 
'.\ . • . 

of ufl would tire of this after 8 to^O such examples but the computer will 

.jladly serve up 50 of theo if the student requests, 

An interesting project has been developed in North Carolina. CAI 

with voice response for tutorial instruction and practice gives vocal 
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feedback to blind studsnts. Using appropriate tones the studentfl ar« 

taught by the system th9 computer keyboard, and their questions and answers 

(3) . , ! 

are vocalized by a voice synthesizer. The project uses a microcomputer ' 
whose major components are "off-the-shelf", that is, avaUablo on the 
general market and not developed specifically for that project.' 'Mle/the 
subject matter is data processing, I believe' that Project VOCAB^ip a \ , 
groundbreaker which should develop into a monumental beginning for teaching 
blind students. 

An interesting and one of the moat promising scacemencs concetnlng CAI 
was made before a House subcommittee. It w&s that federally; funded CAI 

; projects in Los Nietros, CalifomlB had reversed ail6 year decline in math 

/ (4) 
achievement scores^ "Before compu+^rs, the district had tried to improve 

students' academic achievement by hiring more teachers, teachers' aides, 

and bringing in enough volunteers to have one adult for eveiy seven students 

in tha district. But 'after three years, student achievement had actually 

dropped slightly." 24 microcomputers with CAI reversed the trend and 

improved the scores by 2 years' growth on achievement scores and there was 

also improvement in other than math scores which were due to CAI,. 
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A final flxaaple relating to thoi special advanteges 'and to the 
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aexibility of coi)wter-aasi8ted-instniction is froa the American Annala 
(5) 

for thfi Deaf, and it concama the taachinj of poetry. To enhance the 
non-hcATing persona' feeling for po.ptiy "texturcd-words" are used to 
relate poetry visuaUor. The texture aniasated presentation of language ia 
uaed to alter the speco-time presentation in which the concepts of the 
poem are delivered /ainiilar to the way in which a poem ia orally rendered, 
"^he words and phraaea appear in special ^jMer and arrangeiaent in a apecial- 
rhytha to give the student a better feeling for the content of the poem 
than would the varda by themaelves -offer, 

It has been the jwrpose of this paper to indicate to the reader 
aosio of the ways that coisputer systeioa could be uaed in the teaching 
of physical!)' -handicapped etudents. It is my belief that by such use 
the quality of such education would be higher than .can be obtained itt 
other ways and the coat could be substantially lower.. It is not. the 
. anawer to our problesa in teaching. It i a an answer to.J80oe 7«ry tough 
<][uefltions concerning the education of our future citizens who need 
special help, 
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PROJECT SCl-PHl: SCIENCE CAREER INFORMATION 
FOR THE PHYSICALLY HANDICAPPED INDIVIDUAL 

Neal H. Berger 



What can the physically handicapped do? Well" t\t'5i like 
asking, "What can a 1,000 pound gorilla do?"... Anything he wants 
tol Handicapped people can and are already functioning success- 
fully in numerous science careers that many people previously^ 
thought were impossible, or just for the non-handicapped. Blind^ 
electrical engineers, deaf biochemists and individuals like a \ 
research surgeon with no legs and opposing digits on his only 
hand, are successfully participating in science careers. 

Many times, we as educators and counselors have played-down 

or discouraged the handicapped from entering the world of work 

in science. Rarely, have scientists discussed with the en- . 

couragenent that a science teacher, vocational rehabilitation 

counselor or school guidance counselor has given them. The 

Handicapped Scientists, with whom. I have, spoken throughout this 

country, have indicated that the greatest 'handicap that they have 

p, . • ' ' 

to overcome has been the attitudes' of /others , and not their own 

physical handicap. There are perhaps thousands of people with 

orthopedic, visukl and hearing handicaps, with excellent abilities 

in Science^ who are now working at jobs such as broom' making. . 

Many of these people might have . provided a new technique ^c^f dis- 

* \* 

covery to revolutionize pur world. ' 
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Our objective in Thomasville, Georgia been to provide 
ful information on about 210 science-rel/itcd careers which 
Id be of Value to anyone, handicapped /6r not. Quite inten- 
lally, we have not said whether someone should or should not 
sider a particular career. llather/( we have tried to design 
jor guidance information which w/ll not single out an indi- 
lal simply because- of his/her liancicap. It has been the judge- 
t of many members of our nat/onal handicapped science advisory 
rd, and consultants, to provide the right kind of information 
that an individual with /ood decision-making skills, can de- 
3 for them.'.elvcs. 

The purpose of ProKeet : SCI -Pill is to provide an integrated 
[jnce-velated careei/guidance. system which will encourage and 
ist physically h;j/idicapped individuals to undertake sciencd- 
ited careert;; /he target population in this project includes 
ior high stud/ntsi through adults, with orthopedic, visual and 
ring handicajjs. Project SCl-PHl is supported in part by a 
ional ScioTice Foundation grant under their Handicapped in 
sncc Program,. 1977-78. ■. . . 

SCI -/hi, which is an acronym for Science Career Information. 
the/Physcially Handicapped Individual, is a complete set of 
e/ guidance materials which are appropriately designed for 
specific need-^ of the physically handicapped. The content, 
Tiat and approach has been endorsed by the project's National 
crice Advisory Board, which is composed of over.!^0 handicapped 
cntists, nationally known educators, and vocational rehabili- 
ion experts from the Georgia Department of Human Resources. 



Prior to developing the materials, a national telephone 
survey was conducted to determine the need for developing a 
science career guidance system for use by field and public 
school counselors, science teachers and rehabilitation special- 
ists, who work with the physically handicapped. Almost without 
exception, these institutions, agencies, and individuals stated 
that such materials were non-existent and further, appropriate 
science-related career guidance materials could act as an indis- 
pensable resource from wiiich many other guidance services and 
career decisions could evolve for the physically handicapped.- 

Following this assessment phase, we have contacted hundreds' 
of ■ handicapped and non-handicapped scientists throughout the 
country for assistance in this project. The response has been 
■extraordinary! Many handicapped scientists have provided taped 
interviews and many other contacts by phone and letter have pro- 
vided us with excellent input for the SCl-PHI Project. 

Some . of the products resulting from this input include: film- 
strip/tapes, Rraillc career information, an audio library, anS 
over 200 science career briefs' in hard copy and microfiche formats. 
Each of these components will now be explained. 

•.. The first component we will examine is the filmstrip/tape ' 
series. Here interested students have ^ choice of viewing ten 
different filmstrips. Fifty people in science-related careers 
were interviewed and photographed on-the- job..to assemble this 
particular program segment. Students- are offered a basic job 
description, while simultaneously seeing aud hearing or reading 
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As a means of encouraging the handicapped into science 
careers we have also developed a series of T.V. and radio 
public service announcements. Two, one minute, 30, 20, and 
10 second T.V. shots have been produced. These will feature 
actual handicapped-scientists. 

In closing, there are many intricate and interesting 
details that I would like to share with those interested in this 
project. Insights into the surveys, interviews 'i^ith the scien- 
tists, and even the process of compiling all this information on 
such a tight budget and time-line, can be interesting. However, 
this will have to be for another time. 

Mistakes have been..made, but to be honest to ypu' and my- 
self, we have assembled a wealth of data that has never been' 
collected before. In a sense we have only scratched the surface 
of science career information for the handicapped. We hope that by 
pilot field testing' these materials this Spring, we can provide 
a variety of ways, in which these materials can be effectively ' 
used and improved. We hope to locate additional funding sources 
to provide for additional field-testing, product revision, up- 
dtiting and the addition of more valuable features. . 




AN INTERVENTION PROGRAM FOR OCCUPATIONAL 
STERBOTYPING BY DEAF STUDENTS 

Judy Egdston Dodd 

Tlic Kandicflppcd face many barriers to succestjful career development In 
science and technology. The most notable include the lock of role 
models, deprivation of science content in their schooling, and diacTim- 
ination based on negative societal' expectations and personal aspira- 
tions. Deaf students must fncc all these and overcome the additional 
burden of a coiununlcation barrier. 

There is abundant evidence of highly consensual norms and perceptions 
regarding males and females. The stereotypes attributed to men and boys 
are perceived to be more socially desirable. and more advantageous to a 
person seeking a niche in the world-of-wbrk of a scientific environment. 

Many occupations in the United States have traditionally been divided 
according to sex, "men's work" versus "women's work." Although men and 
women have recently entered fields wiiere fewer than thirty percent of 
the jobs were held "by someone of their respective sex, many technical 
and scientific occupations still remain dominated by one sex. Since the 
passage ojC Executive Order 11246 in 1965, very few occupations can be 
legally restricted by sex. < However, if an individual feels that a 
particular job Is inappropriate ,for his or her sex, that occupation is 
as good as closed, bedause he or she will not aspire tofchat Job as a 
personally-potential occupation. 

Deafness, likb sex, represents a characteristic regarded by society as a 
handicap for holding certain Jobs. Hearing-impaired students suffer not 
only the same curriculum deprivations that perpetuate stereotyping of 
occupations as their hearing peers, but they have also not had career 
education exposures which have been planned and implemented with their 
particular type of handicap in mind {Hunson and Egelston, 1974). 
Junior high school-aged deaf adolescents are reportedly three times more 
'likely to stereotype occupations by sex than are their hearing peers 
(EgeljSton and Kovolchuk, 1976). 

Mot only are deaf workers found 1^ dispropcrtionately large numbers 
among low paying, low status, dead-end jobs, but the majority of deaf . 
students at both Callaudet College and National Technical Institute for 
the Deaf are enrolled in programs traditionally appropriate for their 
sex'jal identity' (Cook and Rossett, 1975). Both distributions show the 
effect of self-selection and aspiration based on traditional stereotyped 
notions of what deaf men or deaf women can do. Deaf adolescent vomen 
reportedly have n more traditional view of their sex role as manifested 
in vocational choicer; than do their hearing peers. 




Freshman at National Technical Institute for the Deaf rated jobs 1) as ' 
appropriate for males only,- females only, or both; and 2) asj appropriate. * 
for only hearing workers, only deaf workers, or both.? Correlation 
analyses showed males tend.d to stereotype jobs by sex more than fe- ' 
males, as expected since most of^ the technological majors represent . . • 
pioneer choices for women; The strongest correlation (p ,001) re- 
' Vealed that students who Stereotyped jobs by sex also regarded deafness' 
as a Jiimiting handicap (Egelston-Dodd, 1977). " ? o , 

Intervention in these beliefs through science career planning seminars 
targeted at secondary school age deaf students could liberate their 
personnel aspirations from the stereotypes of. sex and deafness. A , 
program for educators of the deaf which serves to raise their awareness * 

/ ' of the detrimental effects pf such channeling has its precedent in |. ' 

/ hearing schools where a deliberate attempt to overturn societal values 

and eradicate racism and sexism, has resulted in response to Dltle IX of 
the Education Amendments of 1972. Such a plan in schools or vocational " 
programs for the deaf,, where stereotyping is even more rigid, has never 
been undertaken. It is past due. 

For deaf people the effect of societal pressure to fit the doubly stere- 
otyped occupational roles mandated by their sex and their hearing In- 
pairment is abundantly evident. "The channellng.of deaf males into 
machine or printing trades and of deaf females into keypunch operation 
or domestic duties is one result of the failure of schools and reha- 
bilitative social and vocational services for the deaf to counteract the 
■ .effects of this stereotyping. 

The need for materials. and strategies for a science career education 
' effort which counteracts ■sexism and other discriminatory societal influr 

ences has been documented by Dr. Joanne Stolte,' director of the NSF 
project, Science Career Development for the Deaf (1977). Deaf sci-. . 
entlsts, particularly females, are not readily available as role models. 
Schooling for the deaf,- even through "secondary level, emphasizes lan- 
guage development to the exclusion of science content. The business 
community views with pessimism the difficulty, inconvenience and expense 
of communicating through an Interprr.ter, learning manual communication 
and Installation of telet7pe equipmenl: to serve as telephone substitutes 
for potential deaf employees. Th'e livfeaslbllity and risk of a hearing 
handicapped person working with science equipment has been cited as ' 
rationale for the low participation of the deaf in careers in science 
and technology. The Phlladelphlarbased project proposes to prqylde 
successful role models, enhanced science content and ■positive expecta- 
tions for career development in. science in the hopes of stimulating 
scientific aspirations in secondary deaf students. 

In light of such current development efforts-; the design of a paradigm 
or philosophical context for the production of materials and strategies 
seems timely, o . ' 




1 . : ■ 



ERIC 



^professional literature la the specific training required In the prepa- 
ration. for a job or some paid employment.- The third conceptualization 
which is most compatible with an intervention program such as the one 
.described in this paper, includes employability and occupational educa- 
tion but' is not limited to the economic or work role. This position 
- defines; career education as a cotnprehensive self-development and career 
deciaion-nakiag .process approach. This concept evcilves into position 
fout;., a life-time career development approach with the intent being an 
evehtual provision for a total Ufe-span tied to career development. 

As we begin to view science career development in its broader, more 
encompassing dimensions, we are better title , to ..accept it as vital for 
human maturation and intellectual development. Recent research on self . 
esteem and self concept has suggested that children who "have a positive 
self concept tend, to achieve more. In the science education of deaf 
learners we should be able to keep in perspective the disability caused 
by hearing impainaent and highlight the identification and development 
of each student's IndividuaLl attributes and skills. 

A science career education pxogram can he infused into the existing 
secondary curriculum offerings usitjg these four basic channels: 1) the 
self, 2) the conceptual , 3) the informational , and A) the experiential 
(Munson, 1971). Briefly each of these can be differentiated as follows: 
Self exposures focus" on the individuarand his or her "being" and deal 
with the many component concepts of self that comprise' the total self 

-concept of the individual. Activities can be designed to provide deaf 
students with opportunities to explore their values, attitudes, abili- 
ties, aspirations, personally held stereotypes, and personal .traits from 

. the perspectives of their sex and the llmlts'of their hearing handicap. 
Science classes represent an .appropriate medium for teaching th6 analytic 
skills involved in such self evaluation (R. Egelston and J. Egelstbh, 
1973), • " ; 

Conceptual exposures contribute to the individual's general understand- 
ing of ■ the nature of work,. work functions and work roles, and also 
emphasize the development of attitudes and understandings that permit an 
individual to think abstractly about' the role of work in their lives. 
Language serves an important function in conceptual learning. ' Deaf , 
students need to understand the special vocabulary associated with the 
work function concepts. This vocabulary can be infused into instruc- 
tional content units where the terms would be .appropriately studied as 
part of the regular .academic curriculum. Such work function terminology 
as negotiating, computing, and analyzing are already a part of typical 
science classroom experiences. Conceptualization of the tasks involved 
"in a work'situation may occur with repeated exposures and teacher ■• 
guidance. ' ' " 



Infomia clonal exposures provide for input of a factual nature and deal 
basically with expanding students' knowledge abour specific science- 
related jobs and career opportunities in -the world of technical and 
scientific occupations. Hie infonnationaL channel must provide the very 
special information about job dutiea, work requirements and qualifica- 
tions so that an individual lias the needed knowledge for problem-solving 
and decision-making activitiiii' wcinted with his or her career devel- 
opment. Students cannot be e-;, id to all the career infonnation- which 
they may eventually need. They i ^ learn how to locate information 
about the general duties of a job, typical work situations, the physical ' 
demands and conditions of an occupation, the personal qualifications -and 
preparation requirmcnts. Because the informational channel has a much 
stronger tradition in guidance and education io general, this material 
nust be examined rarefuUy for the stereotypes, which could limit full 
career development iii^ science. The failure to illustrate! a mixture of 
males and females or handicapped and don-haodicapped workers' in the . 
literature depicting a scientific career is a potent message to the 
reader which will impact on career decision-making. Teacher interven- 
tion involves bringing live role models of deaf workers of both s'SAes to 
the science classroom to serve as a direct source of career information, 
when they ar&;. available. If not, use of media which show; an appropriate 
mixture of workers will help break the stereotypes; J 

Exper^iential exposures permit individuals to evaluate their feelings 
toward and skills in specific science-related jobs or work role rela-, 
tionshipti. This potent channel is rarely tapped in the typical science 
education program. Labor legislation has increasingly excluded the " 
young from these real exposures, and economic conditions have limited 
part-time arid Buramcr work opportunities in any flel^. Although actual 
work provides real pexperience, life-like experience of a' simulated 
"nature can be planned. Other (Strategies which can be employed to pro- 
vide deaf ^students with experience in the actual dynamics! of work in- 
,clude field trips to work sites, classroom and laboratoT7;work, and 
thomework assignments. In school deaf learners engage in work functions 
associated with data, people, and things. Schoolwork demands are real, 
and an individual's experience with these tasks, with the denands and 
pressures of completing these tasks and with the nature of the condi- 
tions in which the tasks must be accomplished, .can be converted into 
meaningful experiential learning. Science teacher sensitivity, to stcre- 
0 types regarding what deaf males' and. deaf females ."can't" or "shouldn't" 
do must be displayed in the assignment of tasks so that; engineering and 
' physical science- work doesn't go exclusively to the boys and record c, 
keeping or lab technician chores wind up assighed to the girJ^s. 

Women and especially deaf women (Connor and .Roscnstein, 1963), are very 
aware of and sensitive to societal expectations. Therefore, another 
application demanded of any endeavor to enhance science career education 
is a model which works to undermine the stereotyping of jobs, interests 



and abilities according to -rigid ideas of the limits imposed by sex or 
by possession. of a handicap* Adherence to the guidelines established by 
the NEA's recommendation for the elimination of sexism in curriculum 
materials is mandatory for the content, illustrations, language and 
philosophical base of any such program. ■ ' 

Finally, all of these. changes depend on the positive and .unlimiting 
attitudes of educators of the deaf; toward sex roles and the handicap of 
deafness. Strategies for freeing educators of culturaUy derived biases 
have been developed for the hearing population through HEk? sponsored 
programs. Infusing such strategies into the pre-service and in-service 
training of educators of the deaf can raise their awareness of the - 
oppi^essive effects of stereotyping and demonstrate positive models of 
teaching behavior, counscliog techniques and school policies which can 
intervene in sex-role, stereotyping. 

• • / 
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GEOLOGY AS A CAREER FOR THE DISABLEJ ■ 
■ Carol Faul 

Of all Che physical and biological aciences, geology as a course of study 
is amorg Che mo 8 c amenable Co t|ie orthopedically disabled scudenc* In 
most areas of geological study, modifications can easily be made In the 
laboratory. Abundant employment opportunities exist In the academic world,' 
in state a^d federal-government agencies, and in private Industry. With 
the current emphasis on energy sources and the contlnuert concern about the 
environment, the field of geology is strong In employment opportunities nov/-''- 
and win probably be even stronger In the future. This paper explores the 
problems and solutions for the orthopedically, disabled geology student and 
the professional geologist. Some reference will .be made to the visually 
linpalred student. 
ED ICATION 

Both classroom and' laboratory work are, in almost all Instances, very 
adaptable to the individual' needs* of the disabled student, Classroom wOrk ■ 
In geology usually consists of lectures ant} rarely, demonstrations. The 
student with ambulatory difficulties should have no special problems. Those 
with manual or visual disabilities' can employ the special aids such as tj'pe- 

• writers or tape recorders used In other lecture courses. 

Unlike chemistry, 'physics, and biology, the academic content of the 
laboratory work Is of a nature that furniture, equipment, and techniques 
can-often be-modified for tljp maximum efficiency of the Individual student,, 
disabled or not. In the geology laboratory, tables are usually normal sitting 
height. ■ Most mineral, fossil, and rock specimens used In elementary 

■^couTBea are j'hand specimens", easily handled during study. IdentlQcatlon • 



jchniques for minerals include crystal .form, color, . handaesB teats, plub T 
ther tests using simple portable equipment, , Since many techniques are 
ommonly employed, the manually or visually impaired student might choose 
lose techniques" be can perform most easily. Fossil identification is oftien 
Isual or inay be tactile. Auxiliary techniques may include making thin . 
ectiOD slides or separating Jos sils from their matrix. The student with 
lanual or visual disabiUUes may prefer to' concentrate study on fossil groups 
bt do not require special physical techniques. The student using a wheelchair 
hould encounter no problems except perhaps reaching the sink. I have 
augh't paleontology laboratory without any physical barriers hindering me 
athough the laboratory was designed for a non-disabled instructor; 

Geological, topographic, and other maps are an integral part "of geological 
raining. They are, of course, easily movable to n convenient Study height, 
For the visually disabled elementary geology student, excellent molded relief 
naps are available from supply houses. Equipment used in geology teaching 
ind research is "of ten portablci ., For advanced, students, -petrographic micro- 
scopes are easily moved to a convenient height,* scdlmentology sieving-, 
equipment is mostly portable, and so' on. Of course some equipment, because 
}f its size, :lgidity of construction, or by virtue of its function, cannot be 
moved. Examples would be X-ray diffractometers and mass spectrometers.. 
Since this ^ort of specialized equipment is reldom' used by undergraduates,, 
problems of thtiir use would almost never arise. For a gra.Iuate student 
needing to use equipment with limited ap^essiblllty, machines can almost . 
aiways.be modified at little cost. For exa^le, the control panels on a . 
mass spectrometer can be lowered ^ or the control knobs modified by a jittle 
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thoughtful engineering. . In fact, any disabled student who chooses to work 
with complex. equipment would probably welcome the opportunity to assist in ^ 
modifying the "tools of the trade" as part of his educaUon. 

Held work is an integral part of the study of geology.' Even the non- 
majoring geology student must become acquainted with geological, formations 
and structures, georaorphology, and fossil, mineral, and rock specimens 
observed in place. . Every student in geology wants to be exposed to geology 
outside the classroom and laboratory; it.is a fuiriamental reason why many, 
students take a geology course. Fortunately, our road-building penchant 
can often sene to provide accessible rock' outcrops to disabled students,.. 
, including Lliose in wheelchairs.^ On heavily traveled roads, pre-trip' planning - 
sho'uhi; Include contacUng the highway police for permission to stop and 
collect, ^v^e escort can sometimes be arranged for safety. For less 
accessible locailtfes,. most geology depirtments own a rusged field vehicle . . 
to carry equipment and the collected specimens. , The disabled student could 
ride in this vehicle and since. much geology field work is a team effort, the. 
■ student could do his share of the work •righl;irom the vehicle. His work ■ 
could include observatioaa on structure or bedding, inte'rpreUng maps; and 
making field identifications. ^ . • ' ' . ■ 

Some athletic specialized artivities such aV oceanography 'and antarctic 
geology would likely not be pi'acUcal ifor a dlsabld student. ^Anyhw^^th^ 
number of students chosen for snch 'endeavors are few and there are many^^ 
more geologists back in. the warm dry laboratories working on deep-sea cores 
or Antarctic fossils than went out to collect them. 
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. CAREER OPPORTUNITIES 

The field cf geology and the employment opportunities for geologists 
are expaodiog. Employment is available In teaehing, research, museum 
worl; private industry, and government regulatory, advisory, and exploratory . 

. org^zations. Geology Is now taught extensively from junior high sehool on. 
Many general selenee teaehcrs. may have a baekground in geology. Most 
college instructors combine teaehing and research. The academic researcher 
often has the bonus of students to do his tUli climbing and collecting for hijn. 
Museums can be excellent places of employment, for the imaginative disabled 

. geologist. Answering phone inquiries, identifying specimens brought in by • 

- the public, designing exhibits, and maintaining and adding to ihe collections 
are a few of the museum activities cosily adaptable to the disabled geologist, 
Private industry employs about one-half of ail geologists, with petroleum 

• companies the largest employer, Although; surveying and geophysical 
prospeetbg is an Integral part of the^industry, micropaJeontological, gco- 
cbemieal, and geophysical studies are usually done in comfortable laboratories. 
Mining companies arc even more field oriented but they too maintain well 

. equipped laboratories with numerous opportunities for employment of the 
disabled scientist. Public relations jobs for the person with geology training; 
are increasing in private-industry. 

There are between 2000 and 3000 consulting geologists in the United 
States. The able and experienced disabled geologist might become a con - 
Bultant, espeeiially in conjunction with other .employment. For example, the ' 
college professor might spend summers advising local governments on 
environmental planning, soil studies, highway planning, and interpreting aerial 
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photographs. ' : . 

Federal and state governments employ about one-fifth of ^1 darth 
. scientists, with the United States Geological Suncy employing over 1500. 
Other federal agencies with geologists on their staffs include the Bureau of. 
Mines, the National Park Service, the Department of Agriculture, 'the ; /"'^ 
National Oceanograpfaic and Atmospheric' Administration, and N.A.S.A. 
Many government geologists choose to dp a combination of field and laboratory 
w,ork> Often th|^~inay spend a few months as part of a team studying or 
eoileeting in the field and then the remainder of the year in the laboratory 
studying the material collected, constructing maps, writing reports, etc. 

The disabled scientist might wish to emphasize the laboratory aspects or ' 

■ X '''' ■■ ' ■ . 
specialize in technical writing, editing, or library research. After all, • 

V ' not every government geologist ^collects his own samples - compare the ratio 
of those who collect moon samples to those who study, them In the laboratory.' 

To summarize, the disabled student:,6hoald find the field of geology one 
very- adaptable to his needs. , Little equipment Cannot be made accessible to 
the ambulatory or manually disabled student. The visually disabled^'student 
will find many ureas of geology 'feasibl&^with the, aid. of existing regular ■ 
teaching aids. Geologists tend to be inventive in their equipment and iii any . 
teaching situation there will likely be eager volunteers to adapt existing 
equipment. The Imago of geology as an athletic male-dominated field becomes 
more and more obsolete in the eme^lo^ emjphasis on laboratory s^tudics, 
computer geology, 'and regulatory and advisory services. Geology is truly., ' 

^ an equal opportunity science. , 
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AHRACTIllG SEVERELY DISABLED HIGH SCHOOL 
STUDENTS TO. COLLEGE CAREERS IN. SCIENCE.. 

• . Heidi Fawber, Harry N. Ash, -Howard T, fllane, Debra Boota, , ; 

Margaret A, DeHlchele, G. Edward benslov, Richard E. Desmond, 
Linda E. Hewitt, Debbi Swazuk 

The purpose of .this paper is to report progress to date of a project based 
on the notion that perceived opportunity affects educational and occupational 
attainiDent. The project ia designed to test >a global method of influencing 
perceived opportunity structure among severely disabled high school seniors who 
show academic ability to further their education. IChls global aethod has 
several aspects: 

r, tfe encourage students to apply for admission to college 
and offer .Chem^'assistancc. in the application process. 

,2. tfe invite them to the Pitt campus for a week-end during' 
which they meet and talk with' college students, both 
handicapped and nonhandlcapped, and. faculty represen- 
tatives, to gain an impression of college life and how it ■ 
'can accommodate handicapped students. . 

3. During the week-end visit,' students also meet and talk' 
with severely disabled career models - successful adminis- 

r tratbrs', doctors, engineers, and so on. . 

' ... ' . ' ■ ■ 

4. We provide academic and career' counseling based on 
studenLs' aptitudes and interesbin' the context of a 

> ■ voluntary, continuing relationship. . ^ 

5. We reduce social and physical barriers against mobility ■ 
■ ' and communication and attempt to create' an atmosphere 

v^ich encourages the freest'. expression of personal 
abilities and talentSi 

The project is being conducted within an evaluation framework thtt will 
allow us to draw infcrencea about the effectiveness of the method being used. 
Specifically, we have systematically selected severely disabled high scWl 
seniors^vho are receiving services fl^om the state Bureau of Vocational Rehabil- 
itation (BVR) and who have an average or higher I.Q., good high'. school grades, 
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SAT scores above 750, and/or rank In the upper third of their class. We have a 

conpiex definition of severe disability; alnpl" stated, 'It refers to Inpalrnents 

frdm any cause of hearing, sight, skeletal structure, or musculature which affect 

physical nobility, affect ability to manipulate objects, and/or Interfere with 

coQjBunlcatlon. of Inforiaatlon. Selected students were raadomly assigned to either • 

a treatnent or hontreatment group. Both groups are to'be aasessed before and ' 

after treatment on measures of perceived opportunity, vocational Interests, and 

work vclues. In addition, we are obtaining. relevant social background Infonnatlou 

and outcoine data regarding college admission and enrollment. We are predicting.- 

that after one year, treated students will show greater Increases In perceived 

'opportunity measures than untreated students and that more treated students will 

be enrolled in college than untreated students. Information collected In 

\sub8equent years will be oriented toward choice of science majors and science 

careers. ■ ; 

' ' J. 

With this brief description of the project In mind, we want to report today 

concerning early findings In three areas.: subject selection, treatment, and ■ 

development ' of -ineasures; The areas of subject selection. and treatment, in 

particular, have Implications that go. beyond our project and relate to recruit- . 

ment of :hand|capped persons into science fields generally. 

Our original plan was to obtain computer listings of all high school student 
BVR clients and to screen the lists for students who met our disability criteria. 
We then intended to obtain information about academic ability from the client'a 
BVR counselor or school guidance counselor. Fron the resulting list, we would 
randomly assign clients to treatnent or no-treatment conditions, and contact them, 



accordingly. While we continued to rely on this procedure, it proved to be \ 
sufficiently cumbersome and problematic that ve developed other procedures to 
identify severely, handicapped students. 

Mention pf sone of the difficulties we have run into may serve as a cautionary 
tale for others who need to systematically sample populations of severely handi- 
capped persons. The problems were threefold and involved (1) the quality of the 
computerized data base, (2) discrepancy between our definition of severe 'd^/^bility 
and that based on federal standards used by BVR, and (3) adherence to rigorous 
but. necessary confidentiality procedures.. 

Data Base . Sixteen district offices report client data to a central office 
computer., Seniors in high school usually don't begin to apply for BVR aid until 
late fall. or winter of the senior year. Allowing for normal delay in getting 
this infonaation coded meant that infonnation about many seniors was not avail- 
able in dme for^us to screen computer lists, identify clients appropriate for 
the. program, obtain confidentislity. clearanclc, and get th^ client into our 
program so that we could be fully of use to him. Further complications include 
individual variations among offices, in the manner £n which data at^ coded. ' 
For example, one office only infrequently used the code for high school students, 
preferring to code most high school clients as intakes. . Another office submitted 
client data periodically rather than continuously, so that.codes were often 

out-of-date. And so. oni ■. ■ 

. '' 

Definitions of Severe Disability . Disability codes used by states are 
based on Federal definition's developed by the Rehabilitation Services Adainis- 
' tration of HEW, . While we liad few problems with codes for visual or auditory 
handicaps, codes for orthopedic and other conditions provide^ little Information 
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about the extent of functional Inpalnnent. In order to make clear*cut statements 
In this regard > we found It necessary to contact district offices and Individual 
counselors.' Thla placed another tltne burden on subject selection, A separate' 
code for aevere disability used by BVR was defined more broadly than our defi- 
nltlon^ but did prove useful when clients with mental retardation and other 
mental/social handicaps were iscreened out. 

Confidentiality Procedures . During the entire process of subject selection, 
we dealt only with cltent I.D. nimbers In order to preserve confidentiality. > 
Once a client was selected for the project , we submitted his number to the 
central office. From there, letters describing the program and Inviting the 
client "-c participate In It were sent to the' client and to the client's parents; 
these latters requested parents and client to sign a form -authorizing BVR to 
ijiVG US the cllent'5 name and address and to snare Information In the client's 
folder. Only after the signed release form was returned to the central offAcfi' 
did we know who the client was. This completely necessary procedure proved to 
be c umbers 0 me » time-consuming, and subject to conmunlcatlonal error (In the;, 
version of thlq paper to be presented at the April meetings, data not now- 
available about the proportion of acceptances by clients will be provided). 
Further^ th^ necessity to preserve confidentiality prevented us from obtaining 
Information about Intellectual ability from sohoola when this was not; available 
in a client's BVR file. This placed additional burden^ on BVR counselors to, 
obtain this needed bit of infomatlon. 

As some of these difficulties became apparent to us, ue began to explore ' 
other means of recruiting students to the project. We had already been in con-'- 
tact with the model school at Gallaudet College , and we stepped up this effort. 



In addlti.on, we sent letters to public, parochial, "^and private secondary schools ", 
In "the greater Pittsburgh area and to large communities In Western Pennsylvania. 
Thede letters explained our program and Indicated how school counselors, studenta, 
or students' parents could contact us directly. While this was a lesB systematic' 
way of proceeding, It short circuited the aelectlon process Involving BVR client " 
Usta (In the April presentation^ we wlU provide data on thc succcss of this 
effort). ■ ' ., . 

These observations should not be taken to signify that State BVR's represent- 
a poor means for recrultlug promising youngsters to science careers. To the ton-: 
^trary, BVR's clearly d«al with the largest number .of handicapped students. If • 
recruiting efforts were accommodated within State BVR's, many of the pr'obleins of' 
accessibility of racorda and confidentiality procedures, would be automatically . 
solved. '• 

One other observation; on the basis of our experience so far. It Is ' 
probably better to begin the process ■• of facilitating transition from Ifigh school 
to college; in the latter part of the junior year Instead of during the senior . 
year. This allows time to take medical, aocial, ability and interest factors, 
into account In choosing the Institution most suited to the individual student. 

Cffreatment " ■ • " • 

Our progress to date on program development has, for the most part,, be^n 
very encouraging. University receptivity to severely disabled students In 
science has been mostly favorable, and there are existing services on campus that 
dovetail neatly with aspects of our program. ' The University has an office for 
handicapped students which Is run by a blind staff person; thls;.of fice -geryes as 
a fulcrum for advocacy of social and pHysical changes "In. the University to , 



.facilitate education Cor disabled students. Further, uc have a BVK counselor on 
Bite at-the University who is responsible for BVK clients enrolled here; she works 
out of our program offices. . 

Admlnlfltrative support has^.been consistently present. For example, the 
Assistant Dean of Alumlni Affairs, a lonj-timc adyocate for the handicapped, - 
represented the administration during the oh^aispus visit of prospective students. 

Many key individuals on science faculties also support the program. An 
astrophysicist is developing a summer program which includes a lab program' for 
high school students a;;' a transition to college, She is desirous of including ' 

. disabled students and tnaklng nodlf icatlona in equljpnent or devising organizational 
neana to provUe the highest level of training. On the other, side of the ledger' 
are faculty meinbets vho believe that scientific vork, particularly as it Involves 
laboratory manipulation,, is not possible for students vho are blind or confined 

.'to a wheelchair. Tbey view deaf . students as more able to master lab procedures 
but unable to grasp material presented in lectures. However, none would attempt 
to keep a student from registering for one of their courses, although they would 
not be. likely to make accooinodations for disabled students in their classes. 

' . ' Our attempts to recruit successful career modeis proved to be extremely 
'fruitful. There are a number of highly^ successful administrators, engineers, 
physicians and others who^graphlcally portray the rewards to be gained by the, 
.severely handicapped person and. the problems he or she faces In attaining educa* 
tlonal and career goals. They are living proof that the'opportunity structure ' 
is more open than many disabled persons have been led to believe. 

' ■ 'Our experience thus far suggests that universities are generally receptive 
to severely disabled students and are prepared to make modifications In the 



, social and physical enviromoent that make educational opportunitieBras open and 
accessible to disabled as to nondisabled students. The matter appears to be 
largely one of education. Everyone sees the need for^curb ramps and related 
mobility facilitators, But the need for interpreterSt_audlQ_t£KtajJraille 
texts, appropriate examination forms, and other comunication Innovations is 
:^ften less clear - not necessarily because 'of prejudice, but because of lack of 
knowledge about the' implications of different handicapping conditions. 

, 1 ' Development of Measures 

Ue are^ineasurlng vocational interests and vork values with standardized 
'instruments of. known reliability and validity. The Strong-Campbell Interest 
Inventory (Campbell, 1977) measures vocational' interests, and the Work Values 
Inventory (Super, 1968} measures vork'values. Because of previous work' on these 
•tests,, pilot studies were not" necesssry. 

Our measures of perceived opportunity are based on work by Jessor and 
associates (Jessor, Graves, Hanson, and Jessor, 1966) and, Include three instru^ 
menta: a personal values. questionnaire,, an expectations questionnaire, and a 
' life chances inventory.. The flrat'two focus on relatively , immediate goals in 
: the peer group and in the school situation, whereas the life chancies inventory 
' is designed, to' tap more distant goals, and' values. While some psychometric work 
was done in the early 1960'8 on concurrent validity. and internal consistency of 
the values and expectations questionnaires, the results are now outdated; further 
the test^retest reliability characteristics of the questionnaires are unknown. 
As 'for. the life chances inventory, we have revised and; lengthened the original 
version of it, so it is in essence a new-measuring device. 



In order Co assess the In.ternal consistency, time reliability, and concurrent 

., ■ . . 0 ■ ■ 

validity of these instruments, we administered them, along with some questions ; 
inquiring about social background infonuition, on two separate occasions two'' 
weeks'^apart to. a sample of 47 female nondlsabled high school Juniors. ' 

The findings for the girls indicate that Internsl consistency as measured 
by coefficient ^j^lpha is acceptable fov all three scales, ranging irm .8A to .96. . 
Test-t<*test rel^^lit lea were ,80 and .93 for the personal values and expec- 
tations measures, respectively, and ,,75 for the life chances Inventory. While 

.J"- 

the latter figure is on the lov side, it' is nevertheless acceptable, considering the 
fact that this scale consists of only 10. items and is based on 47 observations, 
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Concurrent validity coefficients for personal values were in the expected 
direction when self^reported scholastic achievement (grades) was the criterion 
and, though they were not high, ranging from .25 to .57, all were statistically 
Significant, l^en family socioeconomic status (SES) was the criterion, there 
were no significant correlations, although most were in' the expected direction. - 
The life changes inventory showed, no significant relationship to either grades 
or SES, , although correlations again were in tt)e predicted direction. The findings, 
concerning the validity of ' the instruments were not as Strong as ue wbuld^wish, 
but are nevertheless generally in the predicted direction (we plan to test a 
group of high school boys and will present these data if they are available in 
time for the meeting) ^ ' . , 



In summary t we have presented the rationale, operations, ^d some findings 
to date concerning means for identifying intellectually promising severely handi- 
capped adolescents and for helping them to achieve their vocatibiial goals. As 
we continue to work with these students in their college careers, we will actively 
support and encourage those with scientific interests and science career objec- 
tives- to obtain the education they require to, realize these objectives. 
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■ ■' • ■ SCIENCE EDUCATION AND CAREERS: 

PERSONAL VIEWS FROM WHEELCHAIR LEVEL 

" , Barbara Jane Mendius 

When I read -.that one of the objectives for this cqnfer- 
ence'was to "develop recommendations for science education and 
careers in science for handicapped students," I was pleased, 
because having juat been through the mill, I hoped that my prac- 
tical' experience could- be useful to others. I acquired my entire 
formal education while in a wheelchair. Since sixth grade my 
major academic interest has been science; this culminated with 
a.rt.S. of Biolpgy from the University of Illinois in October, 
1977. From my multitude of experience I have distilled two 
generalizations which I feel applicable to most handicapped stu- 
dents. One "generalization deals with science education, the other 
with science careers, I will elaborate on each in turn. 

As a scientist I am open-minded about, but always question-, 
ing, information I encounter. What are the assumptions? -How 
were the data collected? Does the conclusion follow from the 
data? Observing everyday phenomena, such as. rainfall, I. wonder. 
How fas.t do raindrops fall? IJhat .determines .raindrop size? How 
do raindrops form? I begin inventing hypotheses and then design 
experiments to test those hypotheses. Control experiments are 
essential to any test to reduce the possibility of spurious cbi>> 
elusions. This approach to questions follows the standard sci- 
"entific dogma outlined for me yearly since about fifth'grade. 
The question remains as to how that standard scientific approach 
actually becomes incorporated into a person's thought patterns. 
Which expediences in a student's education help him to think . 




scientifically? In considering nly own e^iucation,; I firmly be- 
lieve that my laboratory experience was the most profound shaper 
of my scientific ability. Therefore, Generalization I states; the 
first major obstacle for the handicapped student of science is 
getting the hands-on laboratory experience so important to 
' engender scientific expertise, 

s ..• J-feel, lucky indeed as I recall the variety of lab work 
"'■''whj:ch...l) performed in school. I have" thought carefully about the • 
factors which contributed to my .successful scientific education i - 
it all comes down to people -- parents, administrators, teachers -- 
willing to 'cooperate in my behalf. Realizing -the value of 
scholarship, ray parents took an active .interest in ray education. 
Active, but not pushy. Beginning in fourth grade I attended the 
local public school. For class, field trips Mom would drive one' 
of the groups to the museum, or- to the nature center — for labor- 
atories are not only found in schools. Dad went to all the par-, 
ent's nights,, talked with my teachers, and came home glowing 
' about my progress. Impressed with my parents'* interest, and. my 
ability, school administjflftors were wonderfully cooperative. 
For some of the administrators, I was their first and only hand- 
icapped student. One particularly memorable superintendent 
played musical classrooms with the three-story-no-elevator junior 
high school so that I could have those teachers who normally 
taught upstairs. Luckily, the science rooms were on the first 
floor — transporting gas lines isn't quite as easy aS' trans- 
- porting globes. Back then, .junior high^science. was mostly 

\ ■ C'f ' ■ ' • ' • ■ 



teacher demonstrations » and although science fascinated' me, I 
had not yet gotten my l)ands into It. ■ . ^\ 

That all changed 'In high school. There, all of my parents!,^ 
interest, and all of the administrators' cooperation would have- \ 
been wasted were it not for enthusiastic science teachers who 
gave me the freedom to do as much as I could of what everyone 
else was doing. Sometimes It only meant. putting a microscope or 
analytic balance on a low table. Sometimes it meant [rearranging 
the greenhouse so I could get down the overgrown aisles. In 
one case it meant encouraging this shy student to- enter the state 
science fair and helping me choose an appropriate experiment which ' 
I could carry out myself. My teachers were the ones who 'ultimately 
placed science in my reach, I can't stress enough that their en-' 
couraging attitudes kept the You' Can't Ogre locked out of my mind. 

But we worked together, so ray stubbornness" and preseyerence ■ 
deserves some credit also.. Science had piqued my brain; I was 
determined to learn as much as I could, actually doing as much 
as I could. I realized that if I wanted' to'do the acid/base \ 
experiments' I would have to show that I could carry solutions ' 
around in my lap without spilling. Jf I wanted to firepolish 
my own glassware I had to show I could use a buhsen burner ■ 'th- . ' 
out setting myself aflame.^ If I needed to move a microscope to 
a lower table I had to show that I could do that without smashing 
it to smithereens, ' I had to prove myself all along the "way, 
but my teachers accepted my physical abilities and, although I 
often caught a watchful eye on me, they did not stifle my 
enthusiastic investigations. ' 



,'ln summary then, my taajpr re commendation for science edu- 
cation is to" involve the student in lab experimettts. Visual,. 
audi^ory\ tactilb, olfactory, and gustatory clues can elucidate • 
scientific prinpip,les; , ingenuity and perhaps some extra work are 
all that's requi,red. Ideally , teachers could contact a central . 

',of fice 'which collected .and distributed experimental designs 
suitable for students with various disabilities. . 

Based on their experiences up through secondary school, some 
handicapped students will terminate their scientific meanderings 
in high school; others will embark on a scientific career.. . , For 

' the latter group Generalization 11 suggests: the most difficult 
challenge for handicapped students on science is to match one's 
mental capabilities and one's physical capabilities with a pro- 
ductive and satisfying career., Persohal bias perhaps makes me - 
single out this problem as the most crucial;. I did acquire a . 
good scienqe education, but I have not yet totally succeeded in ■ 
choosing a career which is both mentally satisfying and within 
my physical capabilities. I do feel that ray personal experi- 
ences in science career seeking have several worthwhile take 
home Itssons of value' to all handicappid science students and 
those who counsel thera. 

In examining ray entire science education, I note almost a 
coraplete lack of career, counseling related to my physical abili- , 
ties. By pursuing a science education I realized that^I could • 
become a science teacher, a doctor, or that wonderfully nebu- 



lou8 cre^ev^e called, a '"scientist: Specific other careers- were 
fairly unknown to me. Knowing full well' what a science teacher 
and a doctor had to put up with, I opted to become a scientist 
fully confident that when I became one I would know what my job 
was. I maintained that painfully naive view almost to the end 
of my' undergraduate years. As a senior I dove into the 
on-carapus interviewing process applying for those jobs for which 

.. my coursework qualified me, mostly lab assistant positions. As. ■ 
interview after int^rvi^^nded with,' "It'i been nice talking^ 
with- you -- we'll contact yo\i if necessary}' I realized I was 
going to hs an unemployed biochemist (and.- moving back to the . 
'. safe^but suffocating home nLt) if ' t,iii'dn4:iget my act together . 

■ very soon. The point, re actied home that lab assistant jobs, went 



% to "people who could reach jail of''the equipment and all of the 
chemicals, not; to someone ^^ho could reach almost everything if 
the lab were modified. Af/er some quick careful. thinking about 
';<i^^y employment problem, I chdse to .cry hospital lab work, taking 
six additional months of training in cancer screening. My 
thinking paid off because, indeed, I had worked my wa'y into a 
^^r of ^Bsion- which valued .intelligent, meticulous workers, and 
wjiich had jobs located in hospitals (virtually'always acces- 
sible). I was suddenly very employable; for two years that 
; kept me going as the near fiasco at college graduation, faded in ' 
."^ my memory. The novelty of employment wore off though, 'and I 
' • realized whereas my job suited my physical capabilities'^erfectly, 
. I was mentally very under stimulated. ;I turned to graduate school, 



.treated myself to a mental orgy, and earned a Masters degree. 
I'm now looking for that job which vd.ll use my mental and physical 
abilities to the fullest. I have more options with an advanced 
degree and I am more aware of what will constitute a satisfying ^ 
job for me. ■ ' ' 

Certainly though, such a circuitous route to a career is' 
not necessary or desirable; a few recommendations m^y help others 
follow a more direct course. .The handicapped student who is 

" serious about studying science; should be exposed, as early as 
possible^ to-the variety .of jobs which are available in the 
sciences. He should also be encouraged to think about what types 
oi careers would be compatible *with his particular handicap, 
or alternatively, how to' overcome various physical problems which 
might. arise in a 'less obviously cprapat'ible career. The AAAS 

.Resource Group for. the Project on the Handicapped in. Science is 
ideal for providing career examples and role models for the 

- handicapped student; I "hope that pamphlets aimed at various age 

V groups will be. developed using, the Resource Group as an informa- 
tion base. Such material could be. dlstributed though the schools 
by superintendents, deans, teachers, and, counselors. A" little. . 
guidance at -An early age can se;t.the stage for continued mature 
planning throughout the student' s' education. 

I also' feel that the handicapped student must be\ encouraged" 
' ' ■ . ■ ' ' . . , . \ ' 

tO' prize his mind and develop his mental abilities, just as an 

■ athlete prizes and develops his body. The handicapped student's 

strongest asset in job competition is his mind] it is his 
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responsibility to keep it sharp. In order to accomplish that " > . " . • 

the handicapped student should be cautioned to seek a career 

which will use those mental abilities fully. If an advanced . ^ ! ■ 

degree is required for -a desirable job, the student should pre- 
pare for those extra years. If a Job loses its challenge, he 
should change. The handicapped person must learn to never seil 
himself 'short — unless he is willing to let everyone do it to 

him also. Choosing a career is a hard decision for everyone; SPECIAL PANEL: FILM AND SLIDES ,* . , 

for the handicapped student it can be especially frustrating and ,,' 

' 1 . ■ ■ , Participants ; ■ .■ ■ 

frightening. With. some assistance in planning and some guidance -i 

Doris E. Hadary "Laboratory Science and Art for Blind and 

in one's personal value, career choosing can be exciting. Deaf Chlldreni; A Malnatream Approach" 

Finally, let me emphasize that in this technological era ^ . Dorothy Tombaugh ' "Malnstreamlng Visually Handicapped In Biology" 

science is a' vital part of every child's education. Some young 

people^ will choose to pursue scientific careers. Some of those . ■ 

young people will be physically handicapped. I ,ask parer.ts , - ■ 
school administrators, and above all, the teachers to let those 

students do all that they are capable of doing, show them their > « ,, 

responsibilities to themselves, and open their eyes to the \- , | ^ 

spectrum of scientific careers which exist. Your reward will be , . 

their success. ' • V I 
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•LABORATORY SCIENCE AND ART FOR BLIND AND DEAF CHILDREN: 
A MAINSTREAM APPROACH 

Doris E. Hadary ' / 

A program of "what can be done" - not only "what should' be, done" 

, (This paper 'is accompanied by films and slides showing the areas of teacher ' 
training, curriculum design, iinplementation, and scenes of Social interaction 
In the classroom.) , ■ 

Introduction 

In partial response to the question of the present status of science *- 
for physically handicapped students, I offer a description of Project Seefee . 
which was started six years ago at The African University funded by the 
lifilllam T'. Grant Foundation. The program went through a process of develop- 
ment, starting in 197.1 "as a science teacher training program to which in 
1972 was. added curriculum 'design and research in adapting science materials 
.for blind and disturbed children. Adapting science inaterials for the deaf 
' was added In 1975, as well as a related art program. Kainstreaming this 
program began in 1976. It is presently a program of laboratory science and 
irt used as a vehicle to advance education for bUnd and deaf children. 
The project is a small, mainstreamed, multidisciplinary program for handi- ' 
capped children which cofiibines the inextricable elements of teacher training 
with emphasis on content and communicatjlon, curriculum 'design and implementa- 
tion. These „are essential elements to the success of any program for the 
'handicapped - and for all children. The interdependence of these elements, 
I cm sure,- is recognized by educators, however, it is neglected and exists 
as fragments of the whole which need pulling together. 



The present project consists of a total population of ^'OO ordinary/ • 
children of the Horace Mann Elementary School in Washington, D,Ci Blindv 

■ * ' ■ ■ ■ . N- '■ ' 

deaf and disturbed pupils are bused ifitb the school foOr^afterno^s a week ' 
•from nearby school districts for mainstr'eamed laboratory stieiice. and:Si*t 
classes in grades Kindergarten to 6. The handicapped children work side . 
by side with the ordinary elementary school children. (Film) 

Science and Art Curriculum , . ' 

The curriculum consists of adapted science experiments and related 'art 
experiences which are based on the major science curricula being used. today 
in elementary schools nationally and internationally. . (Slides) 

As a result of my participation in the development of science programs 
for elementary schools, I have had the opportunity .for many years to make 
contributions to and make comprehensive reviews of many of the major^ 
science curricula being used today in elementary schools, in schools for 
blind children, for deaf children,, and disturbed children. It is from 
these programs with the cooperation of Dr. Herbert Thier of Projects SAVI 
and ASMB, and various faculties from schools for the deaf that I have 
adapted science and art experiences making Project Seefee a program appro- 
priate to the needs of hearing impaired and visually impaired students, . 
The hearing and sighted children receive reciprocal benefits from the ex- 
perience - academically, socially and spiritually. (Slides - scenes in 
the classroom.) . •, ■ 

(tie have designed, adapted;* implemented, and tested approximately 150 
science lessons with matching art lessons from the following;' 



Biological Sciences 

organisms 
life cycles 
ecosystems . 

Physical Sciences 

material objects 

experimenting with conmon objects 
. Qases 

Interactions and Systems 

f "Inventing" the Interaction concept 
. evidence of Interaction 
' "Inventing" the systems concept 

.systems In the classroom 
' gathering, evidence through various senses 

exploring pulleys : ' 

comparing pulley systems 

"Inventing" Interactlon-at-a- distance 

magnetic Interaction 
" electric circuit puzzles 

Subsystems and Variables 

, solutions and; mixtures 
^objects that cfln close a circuit 

separating a powdered mixture 

"Inventing" the subsystems concept 

"Inventing". the solutions concept - filtering crystals ^ 

separating mixture: , 

properties of freon and water 

whirly bird variables - controlling variables 

Energy Sources 

temperatures of water and Ice systems 
"Inventing" histograms 
"inventing" energy sources and receivers 
' transferring energy . . 

Experiments on these topics were developed for gifted youngsters en- 

rolled.ln the Enrichment Science Laboratory at The American University: 



energy transfer . • . 

water wheels 

energy chain concept ' , 

Archimedes principle 
heart sounds and pulse . 
properties of light: refraction, absorption, reflection . 
properties of sound; vibrations, -frequency, pitch 
; effects of string tension ' " ' . 

effects of change in .length of string 
the resonator . 
the bridge 

■ '*:medla for carrying sound / 

periodic motion : ' . ' ; 

propagation of sound waves 

medium through which sound propagates 

vibration. of the gong 

propertieS'Of alri weights and. elasticity ' 

structure of the ear .as an organ 

frequency limits of the ear ; 

coupling the vibrating string to a resonating box 

vibration;?rom the string to the body of the violin 

dampening the ^resonator 

vibrating column of air as origin of musical tone 
thermodynamics - experiments to measure directly the mechanical ' 
equivalent of heat 

(Slides) 

Teacher Training 

■ Our training program addresses itself to the new image the elementary 
school teacher must take on in the "real world" of the educator of chlldfen 
today. The teacher must get an appreciation of science as a powerful tool 
of conniunicatlon with"children and among children, of science as a means 
for development of self-esteem, of science as a way of the chlld's-relating, 
■understanding, living in one's environment, of science as a means of com- 
pensating for a sensual lack, of'science as a means of making a handicapped 
child feel "complete". The teacher must be sensitized to the different- 

, needs of the handicapped children in general, and as they relate to the . 
learning of science through the experiential approach. To accomplish this 
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goal the pre-servke prograjn for our future teachers Is content-oriented. 
•• (1); An interdisctpllnary. laboratory course enveloping, chemistry, 
;■ physics, and biology Is the base of the training. The teacher must "live" • 

■ the experience of -the experiential approach , the scientific method of problem 

■ solving, to learn the vocabulary that allows understanding of scientific ^con- 
cepts, and,, above all, experience the excitement of discovering and under- 
standing the concepts of science - to be able to effectively communicate 
with the handicapped child through science. . 

It is absolutely essential that- teacher training with emphasis on 
science content must go harid in hand with learning skills of conriuni eating 
with the handicapped child through subject matter. In order for the teacher 
:: to be able to deal with problems of conmunication with the handicapped child 
he/she miist be knowledgeable In the philosophy of and science content in- 
volved In the experiential laboratory approach! This is extremely im- • 
' portant since our experience shows that the approach provides a successful 
means for dealing with problems of all 'levels of coflmunication that almost 
alt handicapped children have. 

The program prepares teachers to guarantee the handicapped child im- 
' proved science education which is essential as a foundation for upper level 
science education and career preparation. 

■ The teacher learns to adapt laboratory materials (slides) in accordance 
with the sensory channel preference of each child. In our practictm he/she 
does so by actual experience with the child - always testing, revising, 
and adding better ways of communicating to all the children - being con- 
stantly aware of learning content, learning rates, and learning styles. 
. (Slides). Our teachers learn Braille and sign language. (Slides) 



. (2) Our teachers take part in seminars onc*e every three weeks Vjith 
psychologists, specialists In working with blindi deaf, and disturbed 
children. 

(3) Lessons in Braille, sign language (total coinmunication), and 
Que speech are given once a week. 

(4) Research teams work with research directors and graduate 
students in. desiping and making studies of evaluation of the program. 
(See references.') 

(5) .Practicum In teaching, science to ordinary children. 

Practjcum in teaching science to blind children. 
Practicum in teaching science to deaf children. 

(6) Laboratory sessions in performing elementary school science eX' 
perlments, Learning use of adapted materials. Discussion and practice 
of teaching strategies. ' , l 

The following page is a flow crfsumSl^rj 
training curriculum. ■ . ^ 



ry of the pre-service 
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ADVANCING EOUCATI'ON' F'OR THE BLIND, DEAF, AND EMOTIONALLY DISTURBED, 
■ THROUGH LABORATORY SCIENCE/ART- ORIENTED PROGRAMS 



Required Basic Background for teachers 
Science as vehicle 

"Lecture-Discuss lontChemlstry, Physics, Biology, Math 

"Laboratory Experiments-Discovery Projects': Chemistry, Physics, Biology, Mat^ 
"Laboratory,' Actlvltlos-Experlitients; Elementary School Science Programs 

SAPA, ESS, SCIS, COPES, OTHERS. 



Practlcum for teachers, Implementation of 
curricula at, Horace Mann Elementary School 
as mainstream. HandlcappedchI Idren from: 
Lowdan, .Montgomery, Fairfax and 'Prince 
Georges County and Washington D.C 



^ Adapting Laboratory Science/Art Materials 
^jfor Blind Curricula (Coop A.U. Physics'- 
Dept. and Lawrence Hall' of Science,) 



Design, idsTing 

Development, 

Implementation 



Adapting Laboratory Science/Art Materials 
for Deaf Curricula (COOP A.U. Physics 
Department.) 



I .hj Dss Ign, TesTing 
Development 
Implementation 



Curricula Design for Emotionally Dlstaroed 
(Coop A.U. School of Educatloa)' 



Evaluation ResearchtLawrence Hall of 
Science, Un Ivers Ity .of Call.fornia Science 
Research Center, A.U. Psychology Dept.) , 



Test Design 
-5 Administering Tests 



Specfal Course for Teachers (School of Ed. J 
Methods In teaching laboratory Science/ 
Art to Deaf, Blind and Emotional ly Disturbed 



Public School situation 
^ Malnstreamlng Situation' 
Private School SItuatlor 
Itenerant Teachers 



^'Sgmln 



■:5'.Special 1st Consultants 



$ Writing Team. -J laboratory Manuals 



Ut 



Ma'gazlne Articles 



^ Resource Book for Teachers 



^_ Convention. Teams ' 3 Setting Up for Conventlcinis tAAASj. NSTA 



^ FHmlno Crews "Students working with A.U. Dept. of Comm^inlcatTonl ' 



j Photo. Essay Team'^tudents working with A.U. Dept. of Communication! 
Lessons in variou^ forms of communication with 'the 



% handicapped child. Braille, Total Communication and 
^ '^ ue Speech .__ 
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' Researcti 

• I should like to briefly mention some results of the most recent re-, 
search pertinent to mainstreaming deaf children in science classes In piir 
program. ' . • ' ' " ; ' 

Three; forms of evidence suggest the advantages of .the mainstream situa- . 
tion. (1) Results of cognitive tests show no difference in gains between 

resource students and mainstream students. (2) Results of observation of 

' ■ V • ■ ■ ^ . ■■ ■ ^ ' 

the performance of resource and 'ma in stream. students indicate that in both 

situations students can engage in interactive learning experiences, although 
in the resource setting there are more opportunities for^ cliscussion and 
reporting of results verbally, whereas in the mainstream situation there . 
are more opportunities for working with apparatus. (3) I\€su1ts of the. ' 
questionnaires administered to non-handicapped students in a mainstream 
Situation' indicate that students, in general, were very favorable about the ' 
presence of the handicapped. children in their classes and, in'^fact, very 
frequently pointed out the advantages of having the handicapped children 
for their own educational benefit. In addition, only the youngest students 
were concerned about the presence of handicapped' children, and their con- 
cern* appeared to stem more from their lack of familiarity with handicapped 
children than from any specific aspect of the instructional program. " Thus, 
it is likely that the concerns expressed by these second grade children 
would he a([i6liorated over time.. . ■ ' ^ 
Clearly, mainstreaming can be effective. In addition, deaf students : 
are likely to feel more positive about themselves when they find they can 
learn along with regular peers. It is likely that regular students will 
be, more accepting of handicapped students when they all learn together. 
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• Many questions reciijlre further research including the impact of having ' 
.handicapped students in class on the' cognitive gains of regular studer)ts, and 
characteristics of teacher training 'necessary to achieve a successful main- 
stream cla?s. ' . ■ . " ' . ' 

References 

Hadary, Doris h et al. "Breaking Sound Barriers for the Deaf Child." 
., - Science and Children 14:33, Nov./Dec.', 1976. 

- Hadary, Poris E/et al. "Interaction and Creation Through Laboratory . 
Science and Art for Special Children." Science and Children 13:31-22, 
March, 1^6. . 

Hadary, Doris E. -et al. ' "Picking Up Good Vibrations From Science for the 
. • Handicapped."' The Science Teacher 42:12-13, December, 1975. 

.. ■ \ ■ . . . ■ • . ■ 

Hadary, Doris E. and Susan Cohen. Laboratory Science and. Art for Blind , 

Deaf and Emotionally ^Disturbed Children:* A Mainstream Approach" 
■ .Baltimore, Md.: /University Park.Press, 1978. ' 

* " ' ■'■ 

.., Hadary V Dor is E. and>Nichj;il«ii|. Long.' "Twenty-Five Field Tested Science 
Lessons for' Elementary/'Age'-Pu^Jls. With Special Needs'." Mimeographed, 
-1975. The American Un1.yeif!s'ft5(,- Wash1ngton, D.C. 

. /'Hadary, Doris E.," Nicholas J. Long/and Hllli'am Griffin. "A Research 
■ ; Evaluation of Specialized American Curriculum for Emotionally Disturbed 
Pupils in Elementary School." Hlineographedv, 1973. The American 
ljn1ver!Slt;y, Washington, D.C. . ' 

Linn, Harcia C, Doris E. Hadary, Richard Rosenberg, and Robert Haushalter. 
"Evaluation of Ideal Mainstream and Resource Programs to Teach Science 
to Deaf Children." Paper to be presented 1978 AERA Annual Meeting. 
(To be. published.)' ^'^ ' 

Long, Nicholas 0. and Richard Rosenberg. "A Sociometric Study of Main- - 
. streaming Handicapped Children in Science Classes." (To.be published;) 

Struve, Nancy L., Doris E. Hadary, Herbert D. Thier, and Marcia C. Linn. 

• "The Effects of an Experiential Science Curriculum for the Visually 
Impaired on Course Objectives and Manipulative Skills." Education of 

./ the^-yfsually Handicapped 7 (1):9, March, 1975. The Official Publica- 
tion of the Association for Education of the Visually Handicapped. 

\ Struve, Nancy L. et al. "The Effect of an Experiential Science Curriculum . 

for the Visually Impaired on Course Objectives and Manipulative Skills." 
•• Exce'ptidnal Children , April, 1974, p. 51.6. 



Thier,' Herbert D. and Doris E. Hadary.^ "We Can Do,It, Too." Science and 
Children 11:7-9, December.. 1973. . ■ % \ 

■ Program Films 

Laboratory Science and Art for the Blind, Part I. 16 mm. " 18 minutes. 
Color. 

Laboratory Science and Art for the Blind, Part II (Advanced and Gifted. 
Handicapped). 16 mn, 18 minutes.. Color. 

Touching Science-. , ; / 

Mainstreaming Laboratory Science and Art. 

Slide Presentations . 

Laboratory Science and Art for the Blind. ■ 

Laboratory. Science,, Music and Art for the Blind. 

Laboratory Science and Art for the Deaf. 

Laboratory Science and Art for Special Children. . , 

Mainstreaming, How It Works iri the' Science and Art Room for Deaf, Blind, 
■ Emotionally Disturbed and "Normal" Children. ^ 

History: Laboratory^ Science and ArtU972 - Present. 
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HAINSTREAHING VISUALLY .HANDICAPPED IN BIOlOGV • • ■ 
Dorothy Tombaugh . . - , '■ 

Mainslft^iming Visually handicapped studentfl in biology presents no 
major problem^}. A few improved techniques which benefit both sighted arid... 
non-Bighted,' a iitl^eWra consideration on the part of both groups and a 
sense of team parti^cipatioVare all that is required, There is little need 
to have added exp'er.sc for spcc^^si^^uipment. Most items can'be readily 
produced by studentsl teachers and friends, 

The program discusoed in this paper \rigiriated at Euclid Senior High 
School, Euclid, Ohio, j It has been uaecl.for.aveV^age and above average college 
bound sophomores. It was continued in the second year biology course for 
seniors." ■ • < 

The objectives of the BSC S Green Version BiologyV Znd edition) serve as 
a baa is. for the program. ^Six of theae goals start iith "an understanding of , 
and the s'eventh with "an appreciation of . . Vi8ual\(^ity and technical 
ability with a microscope are not necessary for success ii^^^logy. The 
use of student teama provides the handicapped an opportunity to^active 
partners in every laboratory investigation. Sighted lab paitners nOiiTnally 
depend upon each other, so minimal dependence by. the blini students upon \ 
others does not require a change of procedure, . When piicroicopes are " \^ . ' , 
shared by two sighted students, it is seldom on a SO-^O b'asis, Learning is \^ 
not impaired for partners where one continually furnishes verbal or raised 



drawings of his observations while the other reports on- interesting items • 
from his readihg. • " . . • • ' 

, . Preparing Slides : 

Standard prepared slides are often used in biology. These are inter- • 
prcted by ?raille paintings for the blind. A.sketch of the microscopic view 
is outlined with Elmer's glue. Mo re. pronounced raised lines are made by 
pressing atving and rope into the glue to repreaciit cell membranes and ^ittUa. • 
Further elaboration is done by using straws, pieces of tubing, beans, peas ; 
and radish seeds to depict cell inddsions. These paintings are correlated 
with the descriptions and sketchei in the text and laboratory manual. 

Dissection ' . . ' 

\ . Some students have prior experience with dissecting tools but only a few . 
have tactile sense sufficient to benefit from the dissectioh of earthworms. • 
SciKsors, mall probes and forceps are preferred to scalpels in the dissection 
of frogs and fetal pigs. There is as much excitement in feeling a beating 

■frogs heart and checking the expansion of the lungs as there" is in seeing 
the phenomena. The animal skull, the human skeleton, the life-size torso . 

■ model and one's own muscles serve for the final unit. in anatomy. 

Chemical Formulas and Equations 
To prepare students lacicing the prerequisite chemistry for the advanced 
biology course, selectedthaptera from a chemistry review book were 
Brailled for summer perusal. Organic structural models are used to study . 
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by counting cells with a microscope. A blind laboratory an-iistant suggested 
collecting carbon dioxide by displacement of water as in fermentation to 
indicate yeast population. Cradaated cylinders are good containers for ' 
collecting the gas, The volume can be read directly by the flighted studcnta. 
The no^i-sighled students weigh the water remuning to determine the amount 
of gaa formed, A graph ol daily readings gives a curve indicating a population 
in a closed enironment, 

Chlordh and Euglena replace bacteria to teach etc rile technique, Theac 
microorganisms are grown.on minimal media which lacks glucose and beef 
extract in order to reduce the possibility of contamination and to eliminate 
pathogenic opportunists capable of growth on nutrient agar. This was first 
done BO blind stadents could touch colonics of Chlorella to determine if 
growth had occured, It'was continued.for all students. Warmth from the 
Bunscn burner guides the hand in flaming the inoculating loop, .Streaking 
a Petri dish presents no problems. ■ Broth cultures Eire best in wide mouth 
(lasks. For study with the Cram stain, the blind student prepc^rcD and stainn 
Blides of microorganisms. The sijhled partner dexribcs the microscopic , 
view and draws it on clay. 

The passage of glucose^through a membrane is :hown by a'color change 
in Tes'-tape. This experiment was chanced to include other sub.-^tances . 
■ which involve formation of precipitates. The rujiqrJicylic :icid test for ' 

■albumin, silvjer nitrate test for the chloride ion, limewatcr for carbon dioxide 

■ ■ ' 

and Benedicts solution for maltose were among the r.dditionf:. With more ^ 
tests the sighted and non-sighted have a better invei:'.ijation. 



The rate of diffusion is shown in the senior course by weighing at timed 
intervals jnembrane tubes containing sucrose solutions of varying concentra- 
'; tion. The data is plotted on Braille graph paper to. show the ecjuilibrm 
curves. Graphing techniques designed for the blind are usable for demon- 
stration "^^^^'^ for the whole class. The wire mesh graph uses lines of 
various colors of ribbon, yarn,, string and rope, Pegboard using dowel rod 
and golf tees to mark points for graphing is another way to use both.visiul 
and tactile demarcations, r 

\ Field' Trips 



Field trips offer. enjoyment and learning for all, The Natural History \ 
Museum affords a special program on the ecology and behavior o£ wild 




to be held. Fossils and artifacts will be brought out of storage for ,examina- 
tion|f prior arrangement is made with the staff, A museum volunteer may 
act as a special guide while the class looks at the exlabits. 



For an excursion to the 200, fellow students are good guides. A big 
cat, a bear and an elephant no longer leave a cuddly stuffed animal impression 
when one hears their calls and listens fo their feet touch the concrete, The 
petting zco offers an opportunity to become acquainted with^-domest^c^ed 
animals. The' sounds of the multitude in the bird building give an unequalled 
impression of diversity in the animal kingdom. 

The field trips on the nature trail at the arboretum and in Metropolitan 
' Park are preceeded by classroom use of tapes of common bird calls. Tree 



■ characteristics, are noted and leaves collected (or use in preparing a dichotomus 
key, The blind students introduced new concepts in classification by texture, 
odor and frequently overlooked details particularly in stems, Thcy.should' 
produce a totally new key for plant identification. 

The study of genetics begins with an investigation of probability in which 
ipoins are tossed for heads and tails, Calculations- can be done algebraically 
• or on Punnet squares on Braillj paper. Fruit flies are too small for visually 
handi^:appcd otudents to dincerli structural differences. Genetic corn, however, 
ifl 'ixccllcnt for experiments, ircen and albino corn ratios can be identified 
by ':he differer)ce in the texture of their leaves, Tall-dwarf plants are easily' 
separated a week after germination. These characteristics arc available 
in monohybrid and dihybrid crosses. Dried ears of com showing smooth- 
chrunkcA alleles can:bc counted by touch for use in genetic problems, 

Blind.Student Originality 
The accomplisbments of the blind students in biology are shown best in 
the variety of research projects undertaken. Many experiments arc possible 
with microorganisms when there„are suitable ways to measure growth. Yeast 
and algae can be grow(]<with various sugars, tnedia, minerals^ vitamins, and 
..Vantibiolics to give suitable variables, The quantity of Chlorella was first 
estimated by growing sufficient quantity to filter, dry and weigh. A iiiore 
. accurate method is to measure the density of a broth culture with a B ani 
L spectrophotometer. When electronic meters reading In sound can be added 



to this instrument they can work unaided. The students prepared all of the 

chemicals and media used in these experiments, 

" ', . ■ ' 

The study of plants is a favorite topic. ' Not only does it provide a wide 

range of subjects for research at school, but it leaves a store of useful tech- 

niques for growing plants in the house or garden. Manual dexterity is evident 

in a project for which the blind student did the tomato-potato grafts, • The 

sighted partner did the testa for vitamin C content of the plants as his contribution. 

Behavior can be studied in animals as small as the meal worm, Tcnebrio. 
.Among the vertebrates the land tortoise is a favorite subject. Our tortoises 
cooperated by eating a wide .varity of foods to establish food preference. Hash 
of various hues was fed to them in order to show their color preference, During 
environmental studies bells were taped to their shells so they, could be located 
■ as they wandered about the greenhouse. The variations in color and texture " 
of their eggs plus their-flmall size make quail suitable for genetic experiments." 
Gerbils enjoy thc 'extra^ attention afforded'during metabolism investigations, 

Tape recorders and Braille slates are used to collect research data. 
An abacus aids in mathematical computations. Formal, typed research 
reports complete with charts and graphs m expected at the completion of each 
project. When each student has an instrument such as the Optacon to free 
him to do his own library research," he will be even more independent in biology. 

Any hesitancy in showing movies in classes with visually handicapped ' 
students present was quickly dispelled when it was learned one blind student 
could operate a projector and give a' resume of films seen in junior hjgh, 

^As a senior laboratory assistant. Bill helped design and test new techniques 
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to, be aied with blind atadetitfl in the sophomore clasa, He was the firot 
blind person to enter a Science Fair in this area, The work on this project 
won a auperlor rating and an award. His major contribution, though, was 
in carrying the message BLIND STUDENTS CAN SUCCEED IN BIOLOGY 
ANDINLIFE. ' ' 
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, ApriU - Science Education, the Handicapped, and Careers 



Maynert Kennedy, Biological Sciences Curriculuni Study, discuBsed 
the BSCS Hioderprogram for handicapped elementary etudente. A . 
written message of support which is reprinted on the^following " 
page, was delivered to the conference from Senator Muriel Humphrey^ 



FUmstrip , 

Tombaugh, D. "Elology Laboratory Tecimlqueg for Blind Students''^ ' | 

FllBied at. Euclid Senior High School, Euclid, Ohio. , . ■ ' 



SUMMARY ■ Mary Budd Eowe 
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March 27. 1978 



Dr. Helemiarie Hofinan 
National Science Teachers Association 
17 W Connecticut Avenye, N. 
Washington, D, C, 20009 

Dear Dr.. Hofinan: 

. I regret.that I am unable to be with you today; 
but I am pleased to note that the conference on ■ 
Science Education for Handicapped Students is, centering 
its attention on increasing the participation of 
handicapped individuals 'in science related careers. 
As you knov, the profilems of the handicapped 
and how they are resolved have been issues of great 
concern to me. This is a subject in which I have 
a deep interest both publicly and privately. 

' For .too . long, the special career needs of the 
handicapped have been given inadequate attention, The 
sciences offer <a tremendous opportunity, for challenging, 
.professional careers for handicapped people. By 
bringing together expert participants who will focus 
their attention' during this conference on these needs, 
new worlds of opportunity and achievement, will be " 
opened' to those who may otherwise never have realized 
their potential, 

' '"^'I look forward to the results of your meeting 
with great interest and hope, 

'Sincerely, 



Muriel Humphrey ' 
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A suitunary of the conference as presented by Mary Budd Rowe is out- 

lined by the following notes and flowchart. 

Early Exposure to Science ' ' 

science as a powerful instrument 

' for assisting youngsters to bejin the process of under- 
standing the world outside themselves 

for developing language and self-confidence 

home delivery " • ■ 

" elementary school , 

Handicapped Students in Regular Classrooms 

- diversity of stimuli . 

" goal-setting 

^ " multisensory input. adapted for various kinds of modalities 

' improvement of, science education fo: everybody, not just 
handicapped; for'example, socio-economically. disadvantaged 
also benefit 

Appropria t eness of Assessment Techniques: Testing 
' . time as a variable 

■ . handicapped students take longer to do tliir 3 
research needed to reduce this time difference 
Parents , ' ' , ■ ' 
responsibility' , 
" expectations 
" perceptions , i, . 

exposure to toys; museums, etc, • " ^ . 

Career Counsel ing ' ■ 



education of /counselors 
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" changin^gjtheirejjpictations for the physically handicapped 
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- early access to science and mathematics to be able to enter 
science as a career 

equal access to, human and physical resources of a school ■ 
Peer Education 

. social education 
.attitudes 

values . ' , ' ' 

misconceptions and misunderstandings 
Socialization 

introversion of science-oriented people in general 
coupled with the isolation forced upon the handicapped . 

- interaction - development of respect 

builds through shared experiences 

Role Models 

someone to identify with : 

*' ' someone who believes it relevant and appropriate that the'' 
student pursue a science career 

an impaired person learns about other impaired persons 
■ who have succeeded 

Students > 

research into assessment techniques for impaired students can 
• lead to discoveries about testing for all students 

e.g., wait time research 

development of expectations, attitudes about careers in 
■science 

- each type of/impairment requires special adjustments • 
social, psychological . . 

^ safety factors in the laboratory - '. ' 

- must deal'withi large amounts of energy, persistence,, frustra'ioP' 



Retention 

- getting the handicapped to stay in regular programs once they're 
there * , 

--' need support systems 

peer support ' ■ . . 

support from non-handicapped persons . 

. e.g., working with a group on'a computer, , etc, 

Employer Education ■ . 

" interagency cooperation 

- cross-discipline 
cross-peoples V 

Science as a Language Development Tool 

strong positive long-gains in language may be made through science 

A 'Recapitulation - • 

This is a very complex system requiring cooperation frorri teachers, 
parents, handicapped, counselors, non-handicapped, government, private 
organizations, potential employers, researchers,' planners, etc. 

We need to put together feedings and ideas', knowledge and attitudes, 
Gwen Frostic's lovely^poetry gives us a message that's relevant:' 

, The lines of th$ W/id hlom sa/id.o/i .t/ie dunes 
■ - - - of the snow as it, fails in beautiful Mfts 

the lines of the clouds ' . 
■ , in the sAy above - - - ^ - 

and the water that .mhes upoii the sands - - , 

forever M ever these l,ines repeat - - - - . - 

dn^i afld aiwi/s ' ■ ' 

each one is ui)ipe .. 



"So I'm part of the repeat, but I'm also unique." 
. Dri; leaves' rise in a gust - - - . 

, • - - - tint/ lirds in lithe flocks - - - 
guiis soar ' 
insects swarm • : - ,- 
V ■ , seeds M:l^nd ss^il - • - 
itiillions of times the fmsition repents - - 
eacii time - ^ - - 'each thing 
unto itseli'ls unjgiie 

'■ ■ ■ Cm Fmtic 

Poem frofli "Wing Bom"- 



"It's this paradox that we're trying to cope with -'the . 
' pattern .and the uniqueness. What the research does is 
.. tell us about Jhejattern,^^^^ 
express the pattern individually^- that's' the uniqueness. 
.AH the stars on' a clear, still night and all the leaves 
" on" a single tree, the many ideas that one may have, over 
_and_oyer,lheJDasic.conceptj:ep.eatjs.,j4-^acL^^^^ 



leaf, each idea is unique." 
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SOMMARY - Alan HiBphreys 

A summary of the conference as presented by Alan Humphreys is re- 
produced bielow. 

Learning is often measured in. terms of behavior change, This 
conference has and will change my behavior, but I must say honestly 
that the words and talk and cests are, for me, far less effective than 
little folks like Ricky and Stephanie and all the kids at' Michael 
Dowlin^ School for Crippled Children who have helped me better under- 
stand the real. world of courage, happiness, and boundless optimism, 
Browning asked, "If man's reach does not exceed his grasp, then what's 
a heaven for?" In my life, it has been little children and science " • 
that have best helped nie to answer that question. ' , . 

It is my understanding that the purpose of 'this conference is 
to provide guidance and direction in the development of a White Paper. 
Further, that the purposes of such a position paper jre: 
"to describe the current condition of science education for 
■ physically handicapped children in the U,S.; 
-to describe the nature and the level of support needed so that 
educators can effectively comply with the several federal and 
state laws and regulations specific to the science education of ^ 
handicapped children; and ; 
\-to suggest in clear and precise terms what we believe the facili- 
tation posture of the several funding agencies should be. 
Although the synthesis I have made* is .expressed in my wordS; I have ^„ 



tried to reflect honestly and seifsitively what f have heard the . 
participants say, collectively and individually. 

First, we would like proposal selection criteria to be developed • 
so that money is wisely assigned^ but also so that all aspirants re- ' 

presenting, a wide range of needed developmental efforts will have fair 

^ ■ ■ ■ ■ 

■ and equitable access to' funding. ' . 

. Second,yWe believe that the clearinghouse concept needs to be 
translated and implemented into one or several functional centers- . 
existing and new-which will provide a cascade of services including 
rapid access to studies, data, curricjilum materials, selected biblio- ' 
graphies, and sources of instructional materials » 

Third, pre- and in-service programs which provide specific infor- 
mation, about and direct experience in the deliv':!;ry of science for the" 
physically handicapped child should be available from institutions'; ' 
state and regional centers. ' ' \ ^ 

Fourth, any study, project, workshop, dissemination program, etc., 
to be funded regardless of nature or purpose, must define its pur- 
poses and expected outcomes in operational, measurable terms and must 
expect to submit a detailed description for publication and a de-' 
tailed account of the accomplishments, data, and/or fundings, derived. 

' To this end, there needs to be a full-time,, funded person (per- ' 
haps -a meniber of the NSTA staff) whose, task would be to coordinate • 
these efforts. . - 

We said many other things. These are included in the extensive 
group reports. We are in reasonable agreement that: 
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,1,' ' Physically handicapped 'Children must have .good K-12 science 

education available in the least restrictive environment. 
■2«. Handjlron, multi-sensory activities offer great promise as an 
- an effective science instructional methodology for all childreh, 

3. . Science .;career infontiatioh should be, when appropria(te7* in- > 
corporated -into science courses 'and counseling courses at all ; 
levels and should be available to and used by elementary, 
middle, and high school guidance counselors, as well as 

: teachers. : . ' / ■ ' . ^ 

■ ■ ■ • , ' 

4, Although the central thrust must be sound science education at 
•all levels of instruction, activities aimed at building con- 

• fidence, providing access, reducing bias and prejudice, and . 

engendering supportive behaviors by teachers and children 

' (often called attitudinal education)' need to be developed 

. as an integral part of any science education program as needed. 

, ' : It should be noted that this calls for empathetic support 

..." focused 'toward maximizing independence and developing the 

fullest self-responsiBility level oa the par? of the handi- 

■ 1. ■ 
capped child, " * . 



POSITION STATEMENt 



176 



To assess the state of the art and develop reconunendations 
for new directions in science. education and careers in science 
for the physically handicapped student, the National Science 
Teachers Association "(NSTA) convened a conference Science 
Education for the Physically Handicapped Ctudents. The conference 
was supported with a^grant from the National Science Foundation 
fNSF),. The'ultimate objective'of this conferencu^ was to affect • 
the, quality of science education for the physically handicapped 
student. Through* vorking sessions the conference participants ' 
developed a position statement on science education for thu 
^'physii:aUy handicapped student.'. (Reier to the',iippendice5"teiins 
and participant list.) ■ 

Handicapped children 'have a r^ght and a i^eed to learn basic 
: scieijc?'* content and skillg. ' Evidence presented at the conference • 
indicated that handicapped children are interested in and capable 
of learning science. Handicapped students have similar needs to 
those of non-handicapped students, -therefore, it is necessary that 
equal education opportunities be offered to handicapped students. 

fcience courses .should be an integral part of Che education 
of all handicapped students from Idndergarten through high school. 
Physically handicapped students should receive the sm compre- - 
hensive exposure to the various fields of science as do non-handi- 
capped students, Aspects of the science curriculum should include 
process-, content, and career^ education with emphasis placed on 



early -childhood and elementary programs as well as middle/ 
'junior high school and secondary school science programs. The , ■ 
teacher who. teaches science to the physically handicapped must 
possess a .strong comprehensive science background, , Science 
, teachers "utilizing multi-sensory instructional techniques and ^ , 
laboratory-centered programs are able to e'ffectively teach 
physically handicapped students in regulal classes 'pr special ■ 
classes, The instructional strategies > techniques ^ and procedures 
found to be effective with the physically ^handicapped in science 
are those also found to be effective with. the non-handicapped 
student. A great need exists for the dissemination of education- 
al information about science materials,. teaching aids, techniques, 
conferences ^ workshops, etc., to both the regular and special 
education teachers who teach science to the handicapped students. 

Although many of the conference recommendations are some- 
what costly, failure to meet these obligations will most probably 
be more costly in terms of the loss of the physically handicapped 
individuals' particular contributions to science and/or society. . 
The societal. loss will be professional, human^ and economic. ■ 
The. anticipation of this loss provides the necessary rationale 
for following through on these recommendations. 



' STATE OF THE ART , 

The way to begin eliminating obstacles to the success of . 
physically handicapped students in science education is to iden- 
•tify the' specific problems » Knowliedge of what exists in "the 
field is essential, Based on the expertise, evidence, and exp 
pe.rience presented by the. conference participants, an overview 
of the state of the art for'i;cience education for physically \ . 
handicapped students is presented here." ' \ 

Conceptual and practical experiences assist all students 
in preparing 'for life/ If educators will help the handicapped 
student to understand, use, and appreciate science, then these, 
students may be more able to consider science or related fields 
as career possibilities. Science is a vehicle for the develop- 
ment of children/ The, study of" science helps meet the psycho- 
motor, psychological, and social skill development needs of both 
the handicapped and non-handicapped students,' ■ 

_ Through sections on science education, careers, teacher 
education, materials, and evaluation/assessment present posi- 
tive and negative practices are presented, 

'science EDUCATION 

Present positive practices : , 

• A. current; trend exists to involve handicapped and non- 
handicapped children in science experiences at an early point 
in their schooling. 
' % Individualization in curriculum planning-specific to the 



student's needs-helps prepare for the ongoing iniplenientation of 
Education of the Handicapped Act, PL 94-142. 
<'f»' Placing handicapped students in the most appropriate, least 
restrictive ^educational environment is mandated by PL 94-142. This 
Includes science education; • 

• The trend to remove major architectural, communicative and 
attitudinal barriers in the schools facilitates learning in science' 
as' veil ..as other areas by physically handicapped students. , 
Present negative practices : 

• Science is not considered an important component of the cur- 
riculum for physically handicapped students. 

Physically handicapped^tudents-^are not receiving compre-- 
.hensive or regular exposure to sciences at any educational level, 

• Present programs, facilities', and instructional strategies 
have not been adapted to meet the needs 'of the physically handi- 

■ ■ ■ ■ 0 ■ 

capped students in both special groups and mains treamed science 
.courses/ ■ 

• Teachers are not always aware of and sensitive to, the unique 
n^eds of the physically handicapped student. 

t Teachers tend. to limit themselves- to visual or auditory 
strategies of . instruction which may penalize some physically handi- 
capped students. 

I . Presently, there exist negative feelings about mainstreaming 
the physically handicapped student that stem from a number of 
'Stereotypes,: e.g., the stereotype that physically handicapped are 
also mentally handicapped. 



I Many physically' handicapped; students are being barred, 
from science' courses, especially those courses that include ^ j 
laboratory experience, "by physical barriers, teachers with , ■ 
negative or fearful opinions , overly cautious counselors , ap- ' 
prehensive parents, etc' . ' ■ ' .' " ■ . | 

• PL 94-142. is often abused by mainstreaming handicapped • " [ 
students, into disappropriate programs. ,,- •• . . 

• When physically handicapped students are placed in regu- 
lar science classrooms, the teacher generally has not been ade- 

/-^quately prepared for .the placement of these students, andj^as , 
not been provided with the insight, special materials, skills, ' , 
and/or techniques to effectively help the. physically handicapped 
student learn science. 

CAREERS . ■ , 

Present positive practices ; 

% A recent trend addresses the need for opening career possibili-^ 
ties, through presenting role models and 'identifying educational prere^ 
quisites to scienqe or science related careSrs for handicapped student! 
' Present negative practices '; ' " ' 

• Generally, science teachers are unfamiliar with the various 
career opportunities available in science and related fields 

■., for the physically handicapped student, 'I 
f There is no central information, dissemination system, or | 
source,' serving as a resource for' persons interested in career " i 
opporfunxties in science for the physically handicapped. | 



t While schools are .becoming more accessible to handicap- 
ped students, most schools have not and "are not currently hiring 
haiidicapped teachers for regular classes. 

TEACHER EDUCATION ' ' . • 
Present positive practibes ; . ' • 

I There are teacher education programs to prepare teachers 
for integrating the physically handicapped into regulal: science 
classrooms; however, these programs are limited to the efforts 
of a few individuals,. 

« Some teachers who have expertise with a particular- dis- 
ability group are beginning to share findings with other tea- 
chers. ■ ' * 
Present negative practices : . 

' • The attitude of science instructors, career counselors, 
and employers toward handicapped students is often neither en- 
couraging nor appropriate. ' 

• Little agreement has been reached' as to what new skills 
and 'knowledge science teachers should possess to bi? competent 
in meeting the learning neei^s of handicapped studonts^who (in- 
ter 'regular classrooms. _ ■ . 

0 Many science teachers (especially elementary level) do 
not have enough knowledge of science education to make appro- 
priate adaptations for special student.s; or they do not have 
enough famiUarity with the facilitative mechanisms of the 
various d:;.flabilities of handicapped students to understand what . 
adaptatji.ns are necessary for an optimal learning environment. 

■ , ■' ■ ' • ■ ' ,179 



I Host pre-service teachers, in-service teachers-, and para- 
professiolal science education programs have not had to consider 
the needs' of the handicapped, 

9 Many teachers and couriS'-ijors have inaccurate expecta- 
tions of handicapped students which often result in poor student 
performance. . ' j 

0 Some teachers are 6ver-^;}H!patlietic toward their handi-. 
capped students/ this doer iw allow the .handicapped students 
equal opportunity for acadsirj.;: success and/or failure, . 

MATERIALS ,' ' - ■ • ■ 

Present positive practic es; ; - . . 

ft' Curriculum develcpmarjt efforts have demonstrated that- 
physically handicapped s^iJent:; can and,, mdesd, do succeed in^ 
science classes at the eleinenttiry, saonc^ry and post-secon-' 
dary levels, often with txim ■iqjiTO'^rit 'adaptation. . 

I C Major iihancial support foi miuerials is not necessary , ! 
to teaph ,m,any science concepts "to handicapped student; 
however, creativity is needed. Science with everyday things 
{i,e,;. tin cans, rubber Ihrn, paper clips, etc). can be an 
invaluable learning experior::e, particularly at the elementary 
level. 

• The handi'japped student can be a^ valuable human .resource 
in the classroom w.vcH respect to his/her handicap (if and onl]^ 
if it is a comfortaiile situation for 'students) , 

6 The use of the hands-on approach for a pdttion, of class 
time in sciencoy rather than only lecture, and' demonstration 
mu,„es the kncvleage more accessible, meaningful and more appealing 




to handicapped and non-handicapped students. 

. ' I The use of partners (mutual choice)/ fot some handicapped 

■ ' .', ■ » ■ • . 

.students has proven to be quite helpful in the science class- , , 
room laboratory. • , , 

0 The multi-sensory approach is being used by some science 

'■\ ■ . ■ ■ ' ' ' 

teachers. This practice: in the mainstreamed classroom can be . 

very Bucfcessful. It allows the visually, auditorially or the 
■orthopfedically handicapped, students as well as the non-handicapped 
' students to expand ;theit science experiences,. 

Present negative practices ; ; . 

: • • At all educational levels there is no current systematic 
way in which knowledge, resources, materials, etc., on teaching 
science to the handicapped can reach the classroom teacher on' 
a regular basis. . . 

• There is an apparent lack of materials and/or adapta:^ 
tions in science for the handicapped at various levels and in 
various vScience disciplines, . , 

'I Most teachers do not have time to devisfe; creative adap- ■ 
tations .and materials for science education for handicapped . 
students. 

EVALUATION/ASSESSMENT . ■ a 

■ Present positive practices : ' / 

• The research on special programs in science education 

■ developed for *a particular handicapped group inr-some model ' 
program is commendable. ^ 




Present negative practices ; ■ 

Two recent' nationwide surveys, indicate that the major 
percentage of handicapped students are not' receiving i quali- 
.ty education in science. A. study done by Dr. Benjamin Thompson; ■ • ' 
University of Wisconsin-Eau Claire^ 1976, revealed that state 
and/or other agencies have virtually no available information f 

relative to science and the handicapped, The.American Asspcia-; y.:, 

tion for the -Advancement of Science "Project for the Handicapped f 
through Science" survey, directed by ^Dr, Martha Redden Ross, 

■ 1976, indicated that handicapped- students receive little science 
institution and what they do receive is hot academically, ade- 
quatejo allow them^to pursue science/ science education, or^ j; 
science related fields as^-possible careers. ■, 

• 'There, is no clearninghouse to provide teachers with . 

information about science education materials j, resources ^ etcj:-- 
concerning' science education for the physically handicapped' ; 

student. . • ■ . '^^i^- ' 

• There are a few definitive studies on how various 
handicapping conditions themselves influence teaching methods,, 
materials , and activities used to teach science. 

• There are no definitive studies detailing which of the 
programs and strategies currently available are most appropriate 

; to the. learning problems presented by the various handicapping 
conditions. 

I Many of fie programs, materials and learning activities 
developed to enable physically handicapped individuals, to par- 
• ticipate in science education have been designed for specific 

■ individuals ot for groups 'of individuals with a similar handicap. 



condition, Consequently, the content, appropriateness, and flexi- 
bility of these activities fcr use with many individuals' over the ,■■ 
broad spectrum of physically handicapping conditibhs is not kno;.Ti. 

RECOMMENDATIONS . 

The recommendations that emerged from the conference address . 
concerns about current and future problems in providing .quality 
science education for physically handicapped students, 
CAREER CONCERNS 

Handicapped students should have equal opportunities to pursue 
science related careers. 

9 Careers in science should be included among areas of career 
exploration and skill development 'for handicapped students; i,e,, 
science should be an integral part of career awareness , explora- 
tion, and vocational preparation programs, 

9 Appropriate rehabilitation agencies personnel, should be 
made aware and provide for' many handicapped persons who need 
long-tOT educational preparation rather than short 'term prepara- 
tion for semi-professional or semi-skilled and unskilled posi- , 
tions! 

• Counseling and guidance training programs should be en-' 
couraged to include components pertaining tO'emplojnnent oppor- 
tunities for the handicapped in various areas of science in 
their pre-senice and in-service curricula. 

9 Projects, which encourage the preparation and dissemination 
of information concerning career decision-making for handicapped 
students should be supported. This information should include 



information should include role i|iodels, career sketches, and 
further resource contacts', and shpuld be disseminated to 
elementary and secondary schools, 

a The skills, experiences, and abilities of successful and 
'established physically- handicapped scientists and science educa- 
tors should be fully utilized in deve^loping, implementing,, and 
encouraging the science education andl^mployment of the physical- 
ly handicapped. , ■ \ 

I Science snd science education associations should assist 
science oriented employers 'in becoming khowledgeable about the 
physically handicapped person's potentiall 

• Where possible and desirable, physically handicapped 
students should have a work-study 'experience in science^ 

• A network for the dissemination of career awareness, in-^ , 
formation and opportunities should be developed to inform 
science teachers, career counselors, physically handicapped and' 
non-handicapped students of ' possible employment: opportunities 
in science o^science-related professions. 

i 

■ • Science cVeet awareness^ information, aild opportunities 

\ , 1 " ■ 

for physically handicapped and non-handicapped sifudents, i.e., 

\ ■ ' \ 

career education, shoulikbe a part 'of the regular\ science in- 

\ 

struction process. 

TEACHER EDUCATION .•' 

. \ ' 1 

Pre-service. teacher education program^s should prepaije prospec- 
tive classroom personnel to teach sci6i)ce to handicapped students; 
and. in-service programs should- provide *^hool personnel access to 
current information on teaching science ta handicapped students, 

0, Education of the handicapped should pfermeate the whole tea- 



i ■ 1 

cher and counselor program. Special emphasis shauld ba placed on In- 



•f'creasing sensitivity to and awareness of the unique, needs of the 
.■;;physically handicapped student as well as the needs of students 
;,'.with other special learning needs in science classeF; while em- 
■ iphasizing the similarities to non-handicapped students. 

• The training of special education teachers of physical-^ 
';iy handicapped students should include specific science instruc- 



■;tional niethccs and curriculum materials that have pi^oven to be, 

'■ successful. . 

Teacher' education programs should provide pre-service 

:; teachers with opportunities to work with physically handicapped ; 

students and to observe these students learning science in 

■ _ . J , , 

:■ regular and special science classes conducted by^ effective science 

■ teachers wh,erever possible. . 

• Pre-service teachers, in-service-teachers, and para-profes- 

• ■ !■ , ■ 
•; sionals should be trained in preparing Individualized Education 

■ • ' i , . 

: Plans UEP)„ / 

'•Funds for special education teachers should be provided . 
^ to permit them' to attend training workshops and institutes on 
teaching science to the physically handicapped. 

• Funds should be- provided to facilitate the training of 

,■ teachers in the modification of instructional strategies, materials, 
■and equipment to meet the needs of the physically handicapped 
. student in. science courses. " ■ ■ , 

• Teachers should have access to guidelines and principles 

■ for the adaptation of existing science programs/materials (i»e., in- 
service), and support fmresources and personnel. ■ ■ 



I In-service teachfL' education programs should be provided 

for school administrators and counselors by professionals who 

have taught science to physically handicapped students in regular 

and/or special science classrooms. 

METHODS ' . . " , / ' ■ ■ ■ ' ■ 1 , 

Methods used In, teaching science to physically handicapped students 
should provide opportunities for them to learn how to be indepen- 
dent lealrners and how to interact with non-handicapped persons, 

. • The science* classroom environment should be as natural 

as possible » " ^ 

• In- helping tjie .physically handicapped student solve prob- 
lems, the teacher ^hould limit their assistance so that the physical- 
ly handicapped sftudent has a basis for independent action to be ' 
transferred and/utilized in the "real" world, 

• Scienc^ teachers should encourage physically handicapped ' 
' students to pursue independence in learning and augment that in- 
dependence with strategies such as peer teaching* ' ■ i> 

• Non-handicapped students and physically handicapped stu- 
dents should work together when possible using scientific problem- 
solving to invent techniques and devices to assist one another in 
learning science, ' 

• Science courses for non-handicapped and handicapped stu- 
dents should include as much hands-on activity as appropriate, , 

• Science educators should urge physically handicapped stu- 
dents to participate ii^ science fairs and other science competi- 
tions sponsored by puch organizations as the Junior Academy of 
Sciences, '\ 
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' HATEmS/PROGRAMS 

' Special consideration should be given to the identification and 
development of instructional materials/programs that will help , ■ 
el'lminate the barriers. to the study of science for physically 
handicapped students. '| 

v I, • Funding agencies should give special preference to funding 

science progranis''which'include the physically handicapped at the 

elementary, middle school and secjondary levels, 

I Curriculum, develonment prijeccs which provide for the 

■ ■ I ^ , 
■physically handicappe . '^M^rb in science shou\d be under,taken. 

• In addition, r cv:* '.ulum development, ^eniphas^s should 

also be placed on' the aJVuition of.>ekist:ing curricula as well as ' 
on developing new curricula 'forj the physically handicapped, 

■ " I It should be required in the development of ^new curricular 
materials that at.terulcn be paid to illustrations in pictures and 
text. Such materlali: should include' the physically handicapped ■ 

. as role models, both as. students and as scientists in scientific courses. 

• Funding,; should* be inade^ ^yailable for all related services 

(i.e., braillers, recorders, computers, group hearing aids, in- 

• ft ^ " ' ' ■ 
terpreters, etc) to enable the physically handicapped student 

to participate' in the normal activities of science education. 

• Specialized materials slich as captioned films, ,or materials 
developed, by organizations like tlie American Printing House for^ 
the Blind must be made available to the regular classyoom teacher 
of mainstreaoied physically handicapped students. ■ ' , ^ 

"■^^••t'"''7arent education is needeti to ijiform parents about materials 

and instructional aids and services that are avai^Iable to facili- 

0 ' ' ' ' I 



tate the^science education of their physically handicapped child. 
DISSEMINATION 

« 

In order for classroom tearhers and counselors to plan and im- 
plement desirable science programs for physically handicapped 
students it is essential that thiiy have on-going access to cur- 
' rent and relevant infoiiation, 

• The curriculum materials now available for teaching science " 
; to physically handicapped students need to be disseminated in -a • 

■ variety of ways, 

1 t The development' and dissemination of a newsletter con- 
j cerning physically handicapped students in science education would 

I ... ■ ' V 

; help inform teachers and other physically handicapped students 
i who may wish to pursue, science. 

• Publications, conferences or, workshops devoted especially' 
to science education for the physically handicapped should be « 

; "announced" in journals widely read by regular classroom teachers. ' 

, / • Professional education ]otj|als should have regular fea- 
tures on science education for the physically handicapp^ed student. 

9 Science Education for the Handicapped Conference Proceedings 
and position paper should be announced through educatioi.:il jour- 
nals and newsletters. , . • j 

• A central clearinghouse^ sl^ould be developed which would 
provide resources in the foUdwiig .are^s for the science education 
of all, handicapped persons: ^ ' . " ■ 

a. Career oppoftunitie? anij;ai,a^L,^d^^^^^^^ • 

b. Teacher training 

c. Curriculum development 

d. Personal aids to- assist learning 

e. Science education fpp handicapped. studjents, 

.1 < ■ V 



Such a clearing-house would make these resources available for 
widespread dlsCribuCion, 

• Educational Resource Information Center/Science Hath and En- 
vironmental Education Clearinghouse should receive information such 
as the following 1 , 

a, The- proceedings and papers produced during this con- ■ 
ference and other conferences on related topics. 

b. Articles and papers relevant to science education and 
physically handicapped students.- 

ERIC/SMEAC should search, for and encourage the sub- 
t mission of articles and papers relevant to science 
education and the handicapped student. 1 

\ 

I 

ERIC/SMEAC information must be made available at little 
or no cost to science teachers. One way to do this would be to , 
develop a t>^jtline phone number available free to classroom 
teachers at all leVels for gaining access to the ERIC/SMEAC system; 
and to advertise this service in .professional journals. 

t Science teachers must have easy access to the holdings 
of 'the Bureau for the Education of the Handicapped clearing- ; 
houses for materials for the handicapp.ed such as the National 
Clearinghouse for Educational Media and Materials for the Handi- 
capped. _ . ' ' ' 

• Professional educational conventions, botli national and 
regional, that are related to science education should encourage 
and recruit displays and presentations by people who have been in- 



volved in science education. for, the. physically handicapped student. 
AlLauch conventions should be barrier-free, 

i '■ } 

EVALDATION/ASSESSMENT 

In the absence of a body of empirical knowledge on teaching science 
to handicapped students, systematic, efforts to gather, organize,, 
synthesize and disseminate this knowledge should be conducted, 

• Funding in science education for physically handicapped 
students should be increased to include, curriculum development, 
research revaluation and dissemination. 

• Agencies responsible for research in education should be 
encouraged to do more empirical research on science education 
for the physically handicapped, ' • 

I Research should be conducted on the specific instructional . 
'Strategies and techniques, and instructional equipment that facili- 
tate learning for the physically handicapped. 



EDUCATIONAL ORGANIZATIONS AND AGENCIES 

Each professional education organization and agency should be 
actively concerned with the rights and needs, of physically handi- 
capped' students to be taught science in an appropriate classroom 
setting,' ■ . 

• Each science education organization/agency should accept 
major program responsibilities toward planning and implementing 
science education for the physically handicapp^ed. 

■ • All boards of science education organizations' should in- 
clude representation of/for physically handicapped individuals 



as well as a science educator who, had experience with physically 
handicapped students, 

• Standing committees on science education for the physical- . 
ly handicapped student should be established within science educa- 
tion organizations/agencies,, at both national and regional levels, 

t Presentations on handicapped students should be planned 
for all science education conferences, When appropriate, these , 
presentations, iihpuld be directed to the general asseitibly of • 
science teachers, not to small groups, 

• Professional science education and scientific organiza- 
tions should develop strategies for, informing legislators and 
agencies of the educational needs of the physically handicapped 
in science and should support the formation of a special com- 
mission to. study the problems and, recommend strategies. 

. 9 General guidelines should be established for facilitating 
safety in the laboratory. • A handbook on recoiimended adaptations ' 
that science teachers can make to accomodate physically handicapped, 
students in regular classrooms and laboratories should be pub- 
lished and periodically updated. 

% Funding institutions should support summer.' science pro- 
jmB which include^physically handicapped students. 



: A - A Definition of TemiB 



• All television program sponsored or approved by educa- ' ■ 
tional organizations/agencies should include captions and/or 
interpreters. 

•.Appropriate science activities should be incorporated in- 
to programs of'COMnity organizations such as scoutinq groups, 
YHCA, YWCA, museumsr parks, etc, which should actively seek 
pai'ticipation of the physically handicapped. 



AUDlTQRIAliy HAKDICAPPED 



VISUALLY HANDICAPPED 



I.E.Pi 



i 



: For :he purpose of this conference 
plii'iiically handicapped students were 

. defined as visually , auditorially 
and orthoptdlcaUy Itnpairfed students 
in kindergarten through twelfth grade 
witti one i.^ ,iore of these handicaps 
and fall in the average and/or 
above averc";. ' ' »ge in intelligence 
(as measured c, 'ther verbal or non- 
verbal instruir.' ' ' ' 

: Iinpainientf) aflvc^ hearing ability 
totally or partir,;; 

; Iinpairaents of usele w ' /> to the ■ , 
litaba. , ■ ' _ ' 

I Impaimients affecting i: ■/ 
or partially, • 

; Public Law Educa:^ ',.3 ^- ■ '.'Icapppd Act. 

' Section 50Wf theNatirr.a: •■rdnJ."" 
?ition Act of 1973, 

. ".'dlvidualized Education f*v "j,m' 
r.-n a written staLeiiie])!: for a handi* . . 
t','^'; '■' child M is.deveiopyd and 
[£;jeiited by school personnel in 
cr.;^liaiice with parents \d students. • 

1 11:'.!JtriJoaiing refers to the tiiniporal, 
inBtruuiflnal and social i^itegration 
of ilij^ibk exceptional children with 

. nornal reers based on an ongoing in" 
divldiially' determined udbcational plan- 
ning and prograinming process and re- ■ 
quires clJisaification of responsibility ■ 
among regular and special education 
addnistratli'e instructional and sup- 
portive personnel. (Kaufman, Gottllc\b, 
Agard, 5 Kubic, 1J75) 

\ Natiorial Scler.ce Foundation. ■ - 

I Science lor the Handlcapptd Assodotion, 



-if) 

'•0 



APPENDIX B - Conference CoMiittee 



; Council for Elementary Science 
InternatlonaK 

: Aasoclatlon for the Education of 
'Mem in Sdencc. 

! National Science Teachers Aasocia- 
tion, 

; American Aaijociation for the Ad- 
vancement of Science. 

! Bureau of Education for the Handi- 
capped. 

J Biological S:ience Currlculimi 
Stud/ ■ 

. ! Councl); for Exct^ptlonal Children, 
: Hodel Secondary Sch-^ol for tlit D^af . 



■|5 



Kenneth' S,' Ricker, Chilrporson 
Associito Professor of 'Science Eduction , , 
University of Georgia 
Athens, Georjia 30602, 

John M, Akoy 

' Ptst Presidenti Nstionil Science Teacher? Association 
Dlrectori Handicapped in Science Prograa 
Scott'Carpenter Planetariua and Mlliai Mitctiell High School 
1205 Potter Drive' 
Colorado Sprlnpi Colorado 80909 

Robert B, Heman 
'Associate Deputy Conisstoner 
. Bureau of Education for the Handicapped 
400 Maryland Ave., S.H, 
\ )fashin||tOD,'D« C. 20202 
\ 

\'P»tricla Morrlssey 

'Educational Protrao Specialist 
. Bureau of Education for the Handicapped 

400Haryland Avfl.i IX 

Nashlngton, D. C. 20202 ' 

• ' \ ' ' ■ 

■ Harold^Perry, President of Council on Exceptional Children 

DirectoT\of Special Education , 

fieoiphis Public City Schools 

■ 2597 Avery 'Street 

Henphis, Tenno^ee 38112 

Hartba Ross Redllen ' 
. ' Director, Projection the Handicapped In Science 
Aaerlcan Association for the Advanceient of Science . 
1776 Massachusetts Ave. 
Kashintton, D. C; 20036^ 

Hiynard Reynolds , / \ 
Chainan, Dept, of Psycho^Education' 
University of Hlnnesoia \ 
249 Burton Hall \ 
178 Tillsbury Drive, S.E* 
l^inneapoUs, Hinnesota..S545S 

John Schaff 

President, Association for the Education of Teachers in Science 

Professor of Scionce Education \ 

The University of Toledo 

Toledo, Ohio 43606 \ 




Barbara Scheibflt . 
Asaociate Director 
National Inforwtion Center for 
The Handlclpptd (Closer Look). 
1201 16th Street, U 
Haihinitoni D. C. 20036' 

Ph)fllls Steamer 
/irjonne National Laboratory 
9700 South Casi Ave, ' . 
Arionne, Illinois 60439 . 

Viqlnia Stem 
Prnt/Coniultint 
3218 Neverk St^ II 
Hashlniton, D, C, 2000S 

Benjuln Thpiapftcn 

Departfient of Elicentary Education, 
University of Hisconsln^Eau Claire 
Bau Clalre» Usconsin 54701 



APPENDIH - Participants 



John H, Akey, Ed.D. ■ 
Hitchell Hljh School 
Colorado SpringSp Colorado 

Mice. Battle 
Hashington^ D, Ci 

Neal H, Berger J.S. 
Thonas County Schools 
Thonasville^ Georgia' 

Bennett Derhow^ Ph»D, 
Depirtient of Education 
University of North Dikota 

Debra Boots 
Progrsi in Rehabilitation 

'Counseling 
Unlverslty'of Pittsburgh 

. Phyllis BMck, M,S. 

Science Teaching Center 
' University of Haryland ■ 

. Oeui lli Brotnii Ed.D, - 
' Departttent of Education 
Colorado State University . 
Ft, Collins^ Colorado - 

Dee Bruiaett, H,Edi • 

DepartBent'of Special Educition 
' University of Virginia 

Daniel .D. Burchp HiA. ; 
KeiidaU-Deionstration ' . 

Eleicntary School 
. Gallaudet College 
' 'Washington^ D, C. ^ 

. K^thryn Carawy, HiS, 
Hott Coaiunlty College 
,Flintp Hichigan . 

Hari^y Delfall 
' National Science Teachers 
'^Association 



Judy Egelston-Dodd EdiD, ' 
National Teclinlcal Institute 

for the Deaf 
Mmer.tnstitute of Technology 

Carol Paul, H.S, 

Oepartwnr of Geology. 

University of Pennsylvinla 

Heidi I. FDrber, H.Ed, 
Progrn in Rehtbllitition . 

Counseling 
University of Pittsburgh 

Carl El Fenn' 
Departiint of Education 
Mstem Illinois University ' 

Catherine Fosnot 
Vin Den Berg learning Center 
. State University of M Itork 

Frank Li. Prinks- 
Aierican Printing House - 
for the Blind 

Roseiaiy Carucci Goes, H.S. 
Departsent of Housing . 
° Virginia Polytechnical Institute 
and State University ^ 

Elva I Gough, Ed.D, 
University of Kentucky 
Henderion Conunity College 
Henderson^ Kentucky 

Doris El Hadaryp Ph.Di . 
Departsent of Cheiistry * 
The Aierican University 

Donald Haailton 

^ DeparUent of Education 

"Kestem Illinois University • 

Herbert Hoffian^ 
Hational Heather Service 
Chicago, Illinois 



HiliniiTle Hofun, Ph.D. 
Natlonil SeliAC0 Teichers 
Asiociitlon 

JiidyHoyt 

'^locUtlofl for Support of 

Huiuu) S«ryiced 
ViitfieU) Hisiichusetts i i 

■ 

Aim KMphri)^S| Ph,D. 
Dtpirtunt of Science Education 
'IhivenltyofMinneioti ' 

Inn Jin|ir, B.S. 

, 'Uxiniton School for the Deif ' 
\MionUil|htaJivyork 

Siumm C. Johniton, B.S. 
TiKordi PonniylviAli 

E.C. Keller Jr., Ph.D, . 
Depirtient of Blolofy 
hit Yirilnli University 
Moriintotmi K. Vi, 

•Itaert Kennedy, Ph.D, 
' liolOiicil Sciences 
Curriculia Study 
Boulder, Colorado 

Harry G« Lang, M.S, 
. National Technical Institute 
for .the Deaf 
Rochister Institute of 
. Technology . 

'.RuthC. Lindecker,N,Ed. 
, ' Departient of Special 

. Education , 
University of Toledo 

Cenen Loperena . 
. Van Den Berg learning 
' Center 

State University of 
MM 

Donald K. McCurdy, Fh.D. 
The University of 
• Nebraska 



• Robert S. Menchel, H»S. 
Sr. Physicist 
Xerox Corporation 
Nehsteri N. Y. 

Patricia Norrissey, Ph.D. 
Education Progru Specialist 
Bureau of Education 
for the Handicapped 

Hartha Ross Redden,^Ph.D. 
Project on the Handicappsd 

in Science 
Aierican Association for 
the Advance«ent in Science 

Robert Rehvoldt, Ph.D, 
Division of National Sciences 
Marlst College ' 
Poughkeepsle^ Nev York .. 

•Kenneth S, Ricker, Ed.D, . 

Departient of Science ' 
- Education 

University of- Georgia . 

Mary Budd aw<e, Ph.D, " 
Institute for Developient . 

of Huian Resources 
University of .Florida 

John Schaff, Ed.D. 
Science Education 
The University of Toledo - 

Dennis Schati, H,A., 
Pacific Science Center 
Rattle, Washington 

Ronald Schnur 
Hldifest Triaitcnter 
University of Michigan 

Robert L, Sllber 
' National Science Teachers 
Association ' ^ , 

Ellle Snyder 

National Science Teachers 
Association 



S. Phyllis Steamer, Ph.D, 
Division of Biological and 

Hedlcal Research 
Argonne National laboratory 
Argonne, Illinois . 

Greg Stefanlchi^ Ed.D. 
Currlcuiui ( Instruction 

Education Center 
University of Northern lova 

. Virginia Stem^ H.A. 
Deaf Education 
Hashlngton, D. C. 

Dennis I Sunal, Ph.D, 
Science Teaching Center ■ 
University of Maryland 

Deborah Ann St^aiuk 
Prograi in Rehabilitation 

Counseling 
University of Pittsburgh 

Herbert D. Thier, Ph.D. 
lavience Hall of Science 
University of California 



Benjaiin Thotapson, Ph.D, 
DepartBent of Eleientary 

Education 
University of Nisconsin- 

Eau Claire 

Noel G, Thomburg 
Hontgoiaery County Public 

Schools 
Sliver iprlngf Maryland 

Dorothy Toabaugh, M.A. 
Euclid Sr. High'School 
Euclid, Ohio "^^^ 

Henry Vl«g.H.S. , \ 
flodel Secondary School \ 

for -the Deaf 
Washington, D. C. 

Jerrol Vlndbigler, H.A. 

Maine South High School 
: Park Ridge, Illinois 



Barbara Jane Mius, M.S. 
' Vancouver, Washington 



APPENDIX D - Aathor Index 

Ash, Harry N. 
Berger, Carl 
Berger, Neal H, 
Berhow, Bennett F. 
Blane, Howard T. 
Boots, Debra 
Brown, Dean R, 
Burch, Daniel D. 
DeMlchele, Hargaret A. 
Dens low, E, Edward 
DeBDiond, Richard E. 
Dodd, Judy Egelston 
Paul, Carol 
Fawber, Heidi 
Fenn. Carl " 
Fosnot, I Catherine T, 

Franks,! Frank L, 

I 

Gough, 'Elva E, 



Hadaryl Doris E, 
Hamilttn, Donald K. 
Hewitt, Linda E. 
HoffiKln, Herbert H, 
Hoyt'iJudy . 



153 
123 
144 

23 
153 
153 

77, 
153 
153 
153 

147 
150 

153 
; 28, 
11 
117 



162" 
28 
153 

126 



Johnston, Susanne C. 
Keller, Jr., E,C, 
Keller,' Helen E, 
Lang, Harry G. 
Lindecker, Ruth C, 
Loperena,' Carmen 
McCurdy, Donald W. 
Menchel, Robert S, 
Mendius, Barbara Jane 
'Overman, Holly ' 
Reliwoldt, Robert E,' 
Saraoff, Judith ' 
Schatz, Dennis 
^ehnur, Ronald 
Stefanich, Gregory j 
Sunal, Dennis W; / 



I I ' 
. ; 



Swazuk, Debbi : 
Thier, Herbert D', 
Thornburg, Noel G. 



Tombaugh,' Dorothy__ 
Vlug, Henry 

iler, Jerrol 



.. 102 
34 

34 • 

71. 
108 ' 
• .8 

45 ' 

14 
158 
, 42 ' 
131 
131 

.(2 
123 

17 

77 , 
.57.153 1 
113 ) 
133 J, 
...167 ■ ^ 

86 •■ 
136 



APPENDIH 

The Natlnnal Science teliur;) Assnclattnn 
A WORKING CONFERENCE ON SCIENCE EDUCATION FOR HANDICAPPED STUDENTS , 
.April l/»,5, l9]B.W.ishI[i[;t(in, D. C, 

QUESTIONNAIRE 

In order to evaluate this NSF sponsored project, we would like you to fill 
out this questionnaire about the NSTA conference oii- Science Education ind the 
Handicapped. 

Your input will be valuable'to lielp us determine whether we have reached 
our goals 

Thank you for cooperation. 

Conference Conunittee, Science and the Handicapped 



C. What did you hope to acconiplish by attending? 



Section I - Facilities 

.)^. Facilities: . Good 

Comment (s) 



Fair 



Poor 



1^, ■ AfifiiRtance for Handica pped Participants ? Good Fair^_^ Poor_ 

Comment Isl ^ ^ — 

■ Section II - Background Infomiation 

A.. ■ Check the basis .for your primary interest in this conference ,i 
' ' 1,' ^science Educator , 4. ^Special Educator 

2. _scientist 5. ^Career Educator 

3, ^Parent 6. ^Counselor 

- 7. Other (Specify) 



B. Check the. handicap of primary interest to .you 

1, Visual ■ 

2, Auditory ^* 



Orthopedic 
All 



190 



" ection III ' Outcomes 

K Did you achieve your purpose for aUending the conference? 

Yos ^ Somewhat No 

Explain . 



B. What part of the conference did you find tiiost productive? . Please' 
explain why: ' . 



C. What part of the conference did you find least productive? Pleaiie 
explaifi why: 



D. What did you perceive the goals of the conference to bo? 



E. Were these goals achieved? Yes Somewhat No 

Comments: 



3 



F, If a similar conference waa-vconducted in the- future, what change(sl 
TOld you reconunend! 



QUESTIONNAIRE 



i 




Section I " Facilities 
' A. Facilities: i 
■ ".Good - 54%*. Fair - 43ft Poor - 3% NA - 0% 

V Sample Comments: . *' . ^. 

' 5'orwe *» ' ■ . ■ 

Main meeting room too small 
2 or more** . - 

■ ^ . -.1.1 — ,III « ,. M 

,'" ■ Accessible, ple'asant, better ventilated rooms, than most hotels 
■ . ' -. Carpets were hard to inaneuver wheel chairs over 

■ Needed tables for "working" * 

- Ramp from second level of parking gc^rage needed 

■ Rooms were good size 

- "I enjoyed my stay at the Sheraton National and so did my 

guide dog, Maggie." 



B. , Assistance for Handicapped Participants: 

Good - 56% Fair - 20,5% Poor -3% . NA - 20.5% 
■' Sample Comments; . " ■ ■ 

- Pleased that funding was availab'le for people to bring their 

own aids 

- Rooms were too small 

■ Conference daily hours were^too long for wheelchair particir 
' pants ■* ' i ' /. ■ 

- Informal/ but adequate 

- Interpreter, did an excellent job 



* All percents ,are calculated on the number responding (39), , 

* Number of^participants giving siniilar responses 



II ■ Background Information 

•k the basis for your'prin^ary interest in this conference: 



!,. .'ience Educator - 


38% • 


\ , ientist •• - 


10% , /" 


. . , rent " - 


3% . . 


\ 

, v4, !'t3cial Educator - 


■■8% ' ■ , .. 


V 5, Career Wcator 


5% 


;■ . 6. Counselor 

If 


' 0% 


7. Other "' 


8% 


S. flombinations: 




U 2 - .54 


2 S 7 ■ 31 ■ 


' .lS.3-]» 


3 n - 3» 


1 S 4 - 51 — 


''5 i{i ' 5« 


'Vs 5 - 3t • 


3, 4, 7 ■ 3f ~ 


B, ■ Check the handicap of primary interest to you 


^ 1, Visual - 8%; 




2. Auditory' 13% 




1, Orthopedic - 8% 




•4. All -sn 




' 5. Combinations: 




l&2'-5», I 


2"s 4 .- 34 ' . : 


' 1 5- 4 - 51 


3 5 '.4 - ,5« • 


.C, What 'did you hope, to accomplish by' attending? 


Sample Coiwnents: 




20 or more 





Find out what science teachers are doing to plan for. handi- 
capped students , ^. 



192: 



- Learn basic state of affairs / 

- Find out about science opportunities for the handicapped 

" Find out the needs of handicapped students and how that fits 
into science education 

5 or more 

, - Develop recommendations tor improving educational oppor- ■ 
tunities for the Handicapped 

- Make some recommendations with regard to careers 
" h Develop position statements, , 

-^arn from others 

■incorporate new knowledge into professional courses 
' " Identify ideas that should be incorporated into, pre- and in- 
*^ service programs for teachers 

2 or more • 

- Be a 'role model ■ • , 

- Contribute life experience as a handicapped person who be-, 

came a scientist ' 

Other 

- To raise awareness about the need for positive attitudes 

- "We accomplisl\ed the goals I was concerned abou t - n ow we 

musTE'eOTcerneawitn implementation" 



Section III - Outcomes 

A. Did you achieve your purpose for attending the conference? ■ 
Yes - 85% Somewhat -15% ■ No - 0% NA - 0% 
Sample Comments: 

' - Small group participation and shf^iring was.."marvelous" - cross-" 

■fertilization from various flflds was, important. 
' - Made useful contacts - gained insights and information 
• - Difficult to get out everything I had to say and wanted to do 

in such a short time , , ' 

" People at the conference were aware. of problems of handicapped 
in science courses 

- Hopefully from hearing papers and meeting. these handicapped 

people, people are more aware of the need for pc^jitive 
attitudes . 
-.Depth of commitment to and understanding of the problem* by 
NSTA members is very encouraging ■ 

- Good exposure to ideas, strategies, methodologies 

- Implementation of conference recommendations should accomplish 
■ a change: in tbfe state of the art 

- Highly successful conference 



ERIC 



3 



Jo 



B. Mi part of the conference did you find inost productive? Please 
explain" why: 

' Sample CoMientsi 

15 or rnore 

- Group work sessions 
5 or inore 

- Panel discussions 

-,Filiii5trips, slide show, equipment demonstration 
, - Opportunity to interact with handicapped leaders 

- Presentation of papers 

Other" 

- White paper 

- Focus on science education adaptations for handicapped 

- Mary Radd 'R6we's presentation 

- Balance of presentation and interaction 



C. What part of the conference did you, find least, produclii ve? Please 
explain why: ' 7 

■ Sample. Comments: 

5 or more 

- Group work sessions 

- Panels "' ^ . ' • . ; ' 
' - Reactants to panelists 

2 or more ■ 

- Paper presentations , ' ' 
i - People shouldn't have been allowed to go over-.. the 10 minute limit 
. - Overprogrammed * . ' , • 

Other 

- Sleep (unfortunately necessary) 

- Lectures and comments by US government representatives " 

' Sunday night get together ■, ' ' 



' D, What did you perceive the goals of the conference,, to. be? ' 
Sample Comments; ' ' ^ ■ 

10 or more 

- Develop needs-statement paper 

- Make recoinmendations 

5 or more ' , i- - 

- Define .Wie state of the art " / 

- Improvement of science education for the handicapped. 
.'- Pool information from experienced teachers 

" •. ' 

2 or more . ^ ' ^ 

, - Cross-discipline exposure/interaction 
' Dissemination of ideas for science for the handicapped 
. - Identify problems of handicapped < 

- Develop' national goals, and policy for science for the handicapped 
-^Make educators aware of handicapped students' needs and 

piarspectives. so that the teacher 'can act on them 

Other 



- To find out where science educators are in providing science 

education for the handicapped . 

- To evaluate current practices in science education and career 

opportunities 



, Were these goals 'achieved? 
Yes - 64% Some^'hat - 281 No - NA - 8% . . . , " 
Sample Comments: ■ • - - ^ ■ 

- Yesr if the final paper reflects our reports and is implemented • 

- Can't tell if the goals are achieved until the government and ' 

others take action . 

- What happens with the recommendations will tell 
-,Yes/ through the interaction i'of the participants ' 

■ " "I liked the cooperation and commitment of my group" 

- The writing (i.e,^ "worlc" of the conference) came, out better. 
■ than one would have expected 

- Yes, assuming this is the beginning 



If a similar conference was conducted in the f..uture, what change Is)' 
would you recommend? , '* . 

•Sample Comments; 



- Provide participants with the papers beforehand 

- Narrower objectives - provide more time for consideration 

- More time.- to absorb, relax, meet with ^others 

- More time for unstructured discussion and. reflection 

- Less structure, more interaction - more analysis of the 

"material presented ' ■■ 

- Better structure for" initial group work - however, I thought 

the organization was .outstanding 

- Provide time for biologists to meet together .'jlist to discuss 

their ■concernrs abbut handicapped students' as biology 
•teachers - saine.for»chemistry, physics, earth science, etc- 

- Exhibits, displays, demonstrations of material/equipment that 

works with handicapped 'students * 
" Booth set up with presenDf programs for teaching handicapped 

- More technical information on engineering science project 

adaptation for handicapped students " 
More Gniphasis on higher education and career opportunities 

- More emphasis on 1) science teacher training for handicapped 
.\*/' * 2pMence career education for handicapped ■ ^ 

- Mor^ meetings *ith peo ple dealiii g with specific handicaps 
--^Longerwlcing ses^i(51fs, perhaps'Hl morning or afternoon ■ 

- Bring in^'more educators not yet committed to our cause to, 
. . .get" their point of view - we were- a little one-sided ■ 

- Longer time for the conference, perhaps .a week ' ' • 



General pommentsV ' '"' 

Positive" " 59% , Neutral - 5^ ^Negative - ,10% Nft - 26% ' . 
'''■.■.■«'■• ■ ' » , 

Sample fomiiients: ' ' 'V' .^j" 

-.Good- range';i|)f- pWicipW's' - manf 'good people . ., ', / 
^ Participant" selection was:,excellent •'. 
^ - Most valuable conference - I^felt'-'able to'-'contrlbute and 4earn - 
participants -bjought '.'Super-good knowledge ' and -experience, base 
■ ..-in science^for handicaippsd preparation and 'planning ■' , 
■' ■ . excellently.^done! •' . i 

General" feeling was positive, ^'de'spite'criticisms - thevreal . 
■ test of the- CQnferenc.e will lie if changes occur 
• - Time- for informaljap, ^ession*^ needs to be allowed ' 
- Need to consider broader range' ^andrpaps, including 
• learning. and' behavior disorders ' ' ■ , '■U"'* ' ,. 
^ - I hope NS'PA.wiirs.eek funds to Itplemerit'the reco«hdcltions 
■ "." from this conference 



- Super conference! Funding needed for 4 days. - per- diem 

should cover real expenses 

- Schedule, was so rigid that there was little time to share ideas 

with other individuals 

- Excellent conference - I appreciate being invited 

- .Wonderful sense of cooperation - I'learned so much - I'm 

richer for the experience - I hope to sha,re learning in 
the community - made friends at this conference - 
can't praise highly enough- 
" Thoroughly enjoyed, but I'm exhausted! ^ 

- Let us continue! ■ 



